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PREFACE, 



The plan of the Blustratiye Practical Arithmetic is indicated hj its 
title ; it embraces the following 

General Principles. 

1. The subjects taught are presented in their natural order. Part L 
contains an elementary coarse in the fundamental operations with 
applications to United States Money, Bills and Receipts. Part II. 
contains concise reviews of the fundamental operations, with rules; 
Properties of Numbers ; Fractions, Common and Decimal ; Compound 
Numbers and Metric System ; Percentage, with its applications ; Ratio 
and Proportion, with Partnership; Involution and Evolution; Mensu- 
ration. Contractions in Multiplication and Division, Annual Interest, 
etc., being incidental, are placed in an Appendix. 

2. Ideas are excited by familiar illustrations, in which reference is 
always had to the objects themselves. See the treatment of the funda- 
mental operations, Fractions, Percentage, etc. 

3. The unknown is taught through the known. This principle is 
illustrated in every part of the book, which is so arranged that the 
occasion for knowledge which the pupil acquires is found in an illustra- 
tion or in knowledge he previously possessed. 

4. Each synthetic statement follows from a previous analysis. See 
the manner of deriving definitions and rules from the analysis of illus- 
trative examples, with accompanying questions to be answered syn- 
thetically. 

5. The language is an exact expression of the ideas excited by the 
illustrations. See definitions and explanations throughout the book. 

It has been necessary in some instances to reject stereotyped forms 
of exprefsion as meaningless, inappropriate, or contradictory, and to 
adopt language that describes the operations with greater accuracy, 
and which in many cases is much more simple. See explanation of 
Subtraction, Multiplication, Fractions, Mensuration, etc. 

6. Usually but one process is taught for a particular operation, and 
that the most practical. See Subtraction ; Division of Integral Num- 
bers and of Decimals ; Interest ; Evolution, etc. 

7. Matter and methods which have become obsolete or useless to the 
general student are rejected ; such as Engbsh Notation ; much of Com- 
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pound Numbers ; Circulating Decimals ; Duodecimals ; Alligation Al- 
ternate ; the Progressions ; Annuities ; also, many terms, us " local 
value," "borrowing and carrying," "improper fractions," etc. As 
** Analysis ** and " Practice " are employed throughout the book, they 
have no separate treatment. Arithmetical puzzles are carefully avoided. 

8. Such new matter and such new methods as are demanded by the 
circumstances of the present time are introduced. See the Metric Sys- 
tem ; the treatment of Percentage ; a Table of legal rates of interest 
in the States and Territories at the present time, from official sources ; 
Gold at a premium ; U. S. Bonds ; Average of Accounts; Partnership ; 
Evolution, etc. 

9. Complete and thorough reviews both of principles and of processes 
are kept up throughout. See Topical Reviews, with references, a feature 
not found in any other arithmetic ; General Reviews and Dictation 
Exercises upon an original plan, by means of which additional ex- 
amples with their answers are furnished to apply to every important 
subject in the book, without extra labor to the teacher. 

By such a method and such a practice, it is believed that a knowl- 
edge of principles will be acquired, and the intellectual powers stim- 
ulated to healthful activity and to logical precision, and the pupil will 
be spared the mortifying experience, so common, of having to unlearn 
in the countino-room what he has learned in the school-room. 

The authors' thanks are due to their fellow-teachers for many 
valuable suggestions, and for kindly assistance in the method of 
presenting the various topics and in the revision of the work in the 
manuscript and in the proofs ; also to James A. Dupee, Esq., Banker 
of Boston, for criticisms and suggestions upon business forms, and to 
J. L. Woods, Esq., of Brimfield, for hints on the method of extracting 
the roots. 

They avail themselves of this opportunity to express their gratitude 
for the hearty commendation and liberal patronage bestowed upon 
their former works by teachers and the public generally. 

If the spirit with which they have studied anew the subject of num- 
bers shall be communicated by these pages to their fellow-teachers, and 
especially if the book shall serve to awaken in the mind of the pupil 
greater love for study, greater activity and precision of thought, and 
if the true ends of education shall be more fully attained thereby, their 
labors will be richly compensated. 

Boston, August, 1869. 
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SUGGESTIONS TO TEACHERS. 



Though every page of this arithmetic is an illustration of the anthon' 
method of teaching the subject, yet a few additional hints may be of service 
to the inexperienced teacher. 

The plan of the book contemplates the formation of classes in arithmetic, 
to each member of which is assigned the same daily lessons. 

It is reconamended that before a lesson is assigned it should be taught 
orally by the teacher, wiih the aid of appropriate objects and illustrations. 

This teaching, if properly conducted, will so direct the attention of the 
pupil, that by observing for himself, the right ideas will be excited in his 
mind. 

Having been assisted in this manner to make a full analysis of a subject 
or of an operation, he should then be required to give synthetically a state- 
ment of what he has observed. 

The general method of teaching is indicated in the following 

ILLUSTRATIVE LESSON. 
[A method of teaching Arts. 1, 2, and 3 of the book.] 

The teacher being provided with marbles, pebbles, shells, or other small 
objects, placed in collections on his table before the class, proceeds thus : — 

Teacher. "John, show me a single pebble ; " "a single shell." '* Show 
me any single thing." " What have you now in your hand ? " (John. " I 
have a single thing.") **A single thing is a unit. What is a unit?" 
(John. "A unit is a single thing.") "Each member of the class may 
show me a unit." " What is a unit ? " ( Class. " A unit," etc.) 

Teacher. "James, show me a collection of units." "A collection of 
units is a number. What is a number 1 " (James. " A number is a 
collection of units.") " The class may answer." ( Class. " A number," etc.) 

Teojcher [holding up five shells]. " What have I here ? " ( Class. " You 
have a number of shells.") "Name the number." (Class. "Five.") 
"Jane, you may write the word five on the blackboard." "You have now 
represented the number five by the word five ; you may represent it by the 
letter V underneath the word five." " Do you know any other way of 
representing the number five?" [Charles passes to the board and writes 
under the letter V the character 5.] " How many ways have we found of 
representing the number five ? " ( Class. " Three ways ; by using the word 
five, by using the letter V, and by using the character 5.") " Representing 
numbers by words, letters, or other characters is expressing numbers." 
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" What is expressing numbers ? " ( Class. " Expressing nnmbers is rep- 
resenting them by words, letters, or other characters/') 

Teacher [writing upon the board the characters 1, 2, 3, 4, 5, 6, 7, 8, 9]. 
" For what are these characters used ? " ( Class, ** They are used for ex- 
pressing numbers.") " These characters, used for expressing numbers, are 
figures. What are figures ? " ( Class. " Figures are certain characters," 
etc.) "The expression of numbers by figures or by letters is Notation. 
What is notation ? " ( Class, *' Notation is the expression," etc.) 

For a class of quite young pupils, this lesson is sufficient For older 
pupils, additional topics, as in Arts. 4, 5, etc., may be given. 

The teacher should examine his class thoroughly as he proceeds, to see if 
they understand his teaching. After the above lesson is thoroughly taught, 
the following topics should be assigned to be illustrated and defined by the 
class at the next recitation : — A unit ; a number ; expression of numbers ; 
figures; notation (more or fewer topics, as the teacher has previously illus- 
trated), also an exercise in writing figures neatly upon the slate or paper, for 
inspection. 

A part of each lesson assigned should consist of such exercises and ex- 
amples to be performed upon the slate as are found in the book. 

In preparing for recitation, the pupil will make the text-book his guide, 
where his teacher has already been his travelling companion. 

At the recitations the pupil should be required to take the pebbles, shells, 
or other objects in his hand, and teach the lessons to his class in the manner 
and in the order observed by the teacher in assigning the topics. 

The slate work of the pupils should be examined by the teacher. Neat- 
ness and order in arranging the work, in making figures, etc., should be 
required. 

Reviews.— Each recitation should consist in part of a review of the 
topics of previous lessons. 

The Topical Reviews at the close of each section of the book will be 
a guide to the pupil in preparing for his reviews. Ordinarily a few topics 
of one section should be reviewed with each advanced lesson of the succeed- 
ing sections. 

The topics should be so prepared that they can be illustrated by the pupils 
of the class as they are called upon, without questions from the tencher. 
(See Illustrative Exercise above, also suggestious in the teachers' Manual 
AND Key. 

This form of review is a much more thorough test of the pupil's pro- 
ficiency than the ordinary mode of questions and answers. It has the ad- 
vantage also of occupying far less time, and, above all. of cultivating the 
active powers of the pupil's mind. The teacher may rest assured 
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; 

entirely practicable for pupils in all stages of development, less being re- 
quired of younger than of older pupils. 

A part of the time of each recitation should be aeroted to performing 
examples upon the slate or board, in the presence of the teacher. In this 
exercise the teacher will be greatly aided by 

The Dictation Exbrcisbs which are contained in the Manual and 
&BT. These consist in part of miscellaneous examples; but mainly of 
the examples of the Arithmetic, so modified as to require an entirely 
different answer from that given in the Arithmetic, and to which the pupil 
^s no clew. They are dictated thus : — 

The jeacher, turning to the article in the Manual and Ebt corresponding 
to any article in the Arithmetic which he wishes to review, assigns an 
example or examples, and announces the modification. A pupil having 
performed the example or examples assigned, announces his result to the 
teacher, who compares it with the result given in the Key. 

It is only by practice of this kind that the pupil secures that self-reliance 
without which he may spend months in the counting-room before he is fitted 
to perform with accuracy and with facility the commonest arithmetical oper- 
ations. 

The pupils should have abundant practice in the fundamental operations, 
especially in addition. To facilitate this practice, Walton's Arithmetical 
Table, or something similar, should be in the hands of every stndent of 
written arithmetic. 

It is with a view to securing accuracy in these operations, that so large a 
number of examples without answers are given in the first part of the book. 
The pupU should be made as ready in performing these operations as he is 
in reading simple sentences. The teacher can excite a lively interest in his 
pupils by giving them occasionally examples drawn from the transactions of 
daily life with which they are familiar. 

For further suggestions on the method of teaching the various topics, the 
teacher is referred to the Manual and Kbt. It is recommended that he 
should examine that before teaching any topic. 

The above are but hints ; they apply in the main to all teaching : they 
are merely suggestive, and will, of course, be adopted only so far as they 
c>an be incorporated with the methods of individual teachers : though the 
book is adapted to the method illustrated above, it does not require any 
peculiar method of teaching. 

Though great care has been bestowed upon the book to secure accuracy, 
errors are almost unavoidable in the operations of so large a number of 
examples. By pointing out to the authors or publishers any errors which 
may be discovered, a benefit will be conferred upon them, also upon teach- 
er, and pnpils using the book. ^^^^^^ ., GoOglc 
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Ahttcle 1 , When w© see a collectioa 'li ^ 
of thingSj we tbrnk of tho single tliiag'S 
which compose the collection, 

A Birig-le thing- Is a Unit. 

What is a unit ? 

A collection of Xinits is a Number. What is a number f 

3t A number of units, as the fingers of the hand, may 
be represented by the word Jive, the letter V, or by another 
character, 5. 

Representing numbers by words/ letters, or other cha* 
acters is expressing numbers. 

Whxit is expressing numbers? 







NOTATION. 






3. A 


unit. 


called 


one. 


J Is commonly expresjKJU t 
} by the charactur J 


1. 


one unit with 


one unit, 


called two, 


it 


2 


one '' 




two units 


, '* three. 


a 


S 


one " 




three '' 


*' four, 


it 


4 


one " 




four " 


*' five. 


i* 


5 


one " 




five '* 


*' six. 


ti 


6 


one " 




six ** 


'' seven. 


it 


7 


one " 




seven ** 


eight. 


tt 


8 


one '* 




eight '* 


*' nine. 


n 


9. 
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XO INTEGRAL NUMBERS. [Part I 

The characters 1, 2, 8, 4, 6, 6, 7, 8, 9, are Figures. 

What are figures f 

Ans, Figures are the characters commonly used to ex' 
press numbers. 

The expression of numbers by figures or by letters ia 
Notation. 

What is notation f 

4. 1 unit with 9 units, called ten, cannot be expressed 
by any figure now introduced. 

The figure 1 expresses a single thing ; taken by itself, 
it can express but one. 

One pebble is a single thing ; one pile of ten pebbles is a 
single pile. 

The one pebble, and the one pile of ten pebbles, are both 
units ; but as one of the units is a single pebble, and the 
other is made up of ten single pebbles, to distinguish these 
units we will call the unit that is a single thing a unit of 
the first order, and the unit that is made up of ten units 
of the first order a unit pf the second order. 

What is a unit of the first order f 

Ans. A unit of the first order is a unit that is a single 
thing. 

What is a unit of the second order ? 

Ans, A unit of the second order is a unit that is made up 
of ten units of the first order. 

To show that both units are units, the same figure, 1, 
may be employed : — 

( pebble, j 1 p'ebble, 

tnus, 1 I pj^^ ^^ ^^^ pebbles ; ' C 10 pebbles. 

The character is called zero. By its use the figure 1, 
when it expresses one ten, stands second in order, begin- 
ning at the right, instead of standing first, as it would with' 
out the zero. 
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Abt. 5.] NOTATION. 11 

Then to express one ten, or a unit of the second order, 
place the figure 1 second in order from the right, writing 
a zero first in order ; thus, 10. 

A unit of the first order is generally called a unit simpiy, 
while a unit of the second order is called a ten. . 

tS. Units and tens are expressed together as follows: — 
1 ten with no units, called ten, is expressed thus, 10. 



1 ten 


<< 


1 


unit. 


tt 


eleven. 


tt 


11. 


1 ten 


(( 


2 


units, 


tt 


twelve, 


tt 


12. 


1 ten 


tt 


3 


tt 


tt 


thirteen. 


tt 


13. 


1 ten 


it 


4 


tt 


tt 


fourteen, 


tt 


14. 


1 ten 


tt 


5 


tt 


tt 


fifteen, 


tt 


15. 


1 ten 


it 


6 


tt 


tt 


sixteen, 


it 


16. 


1 ten 


n 


7 


tt 


tt 


seventeen. 


tt 


17. 


1 ten 


tt 


8 


tt 


tt 


eighteen. 


tt 


18. 


1 ten 


tt 


9 


tt 


tt 


nineteen, , 


tt 


19. 


2 tens 


tt 


no 


tt 


tt 


twenty. 


tt 


20. 


2 tens 


tt 


1 


unit, 


tt 


twenty-one. 


tt 


21. 


2 tens 


tt 


2 


units, 


tt 


twenty-two. 


tt 


22. 


2 tens 


tt 


3 


tt 


tt 


twenty-three, 


tt 


23. 


2 tens 


ft 


9 


tt 


tt 


twenty-nine. 


tt 


29. 


3 tens 


tt 


no 


tt 


tt 


thirty. 


tt 


30. 


3 tens 


tt 


1 


unit, 


tt 


thirty-one. 


tt 


31. 


3 tens 


tt 


2 


units. 


tt 


thirty-two. 


tt 


32. 


4 tens 


tt 


no 


It 


tt 


forty. 


tt 


40. 


4 tens 


tt 


1 


unit, 


tt 


forty-one. 


tt 


41. 


4 tens 


tt 


5 


units. 


tt 


forty -five, 


tt 


45. 


6 tens 


tt 


no 


units, 


tt 


fifty, 


tt 


50. 


6 tens 


tt 


tt 


tt 


tt 


sixty, 


tt 


60. 


7 tens 


tt 


tt 


tt 


tt 


seventy. 


it 


70. 


8 tens 


tt 


tt 


tt 


tt 


eighty, 


tt 


80. 


9 tens 


tt 


tt 


tt 


tt 


ninety, 


tt 


90. 


9 tens 


tt 


9 


It 


tt 


ninety-nine. 


tt 


99. 
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{Fart I. 



Exercises. 

6. The pupil may express the following in words and in 
figures : — 



1. 1 ten. Ans. Ten; 10. 

2. 1 ten with 1 unit 

Ans, Eleven; 11. 

3. 1 ten with 2 units; with 3 

units, etc. 

4. 2 tens. 

5. 2 tens with 1 unit; with 2 

units, etc. 



6. 3 tens with 1 unit; with 2 

units, etc. 

7. 4 tens with 1 unit; with 4 

units; with 5 units. 

8. 6 tens with 4 units; with 8 

units; with 2 units. 

9. 8 tens with 2 units; with 7 

units; with 9 units. 



7. Ten tens can be expressed by no method yet ex- 
plained. 

A collection of ten tens is a single collection. 

As the one pile of ten pebbles (Art. 4) is a unit, so the 
one collection of ten tens is a unit. 

This new unit is 'called one hundred or a unit of the 
third order. 

To express one hundred, or a unit of the third order, 
place the figure I the third in order from the right, and 
write zeros in the first and second places ; thus, 100. 

8. Units, tens, and hundreds are expressed together as 
follows : — ♦ 



hundred with no units, 

** " 1 unit, " 

" " 2 units, *< 

" 1 ten, . " 

" *< 1 " 1 unit, « 

2 hundreds " no tens, no units, " 

2 « "1 ten, " « " 

6 " "3 tens, 7 " " 

9 « a 9 « 9 a t« 



called one nundred, | ^ '^^^thS? i ^ ^^' 

" one hundred one, " 101. 

" one hundred two, " 102. 

" one hundred nine, " 109. 

" one hundred ten, " 110. 

one hundred eleven, " 111. 

two hundred, " 200. 

two hundred ten, " 210. 

five hundred thirty-seven, " 537. 

nine hundred ninety-nine, " 999. 
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NOTATION. 



IS 



Exercises. 



9. The pupil may express 
in figures : — 

10. 10 tens. 

Ans. One hundred; 100. 

11. 1 hundred with 1 unit. 

12. 1 hundred with 2 units. 

13. 1 hundred with 3 units. 

14. 1 hundred with 1 ten. 

15. 1 hundred with 2 tens. 



the following in words and 

16. 2 hundreds with 9 units. 

17. 3 hundreds with 7 ten& 

18. 7 hundreds with 1 ten. 

19. 8 hundreds with 5 tens and 

1 unit. 

20. 9 hundreds with 9 tens and 

4 units. 



10« The pupil may express the following in figures : — 



21. Thirteen. 

22. Eighteen. 

23. Thirty-seven. 

24. Fffty. 

25. Seventy-nine. 

26. One hundred. 

27. One hundred five. 

28. Two hundred seventy. 



29. Seven hundred. 

30. One hundred eleven. 

31. One hundred ninety. 

32. Three hundred sixty. 

33. Nine hundred. 

34. Five hundred eighteen. 

35. Four hundred forty-four. 

36. Four hundred four. 



11. As a collection of ten tens, or one hundred, is a 
nnit, so a collection of ten hundreds is a unit ; this unit.ifl 
called one thousand, or a unit of the fourth order. 

To express one thousand, place the figure 1 the fourth 
in order from the right, and write zeros in the first, second, 
and third places ; thus, 1000. 

Exercises. 

13« The pupil may express the following in words and 
hi figures : — 

37. 1 hundred with 3 tens and 5 units. 

38. 1 thousand with 1 hundred, 1 ten, and 1 unit. 

39. 1 thousand with 4 hundreds, no tens, and 5 units 
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40. 2 thousands with 4 hundreds and 3 units. 

41. 5 thousands with T tens and 2 units. 

42. 8 thousands with 4 units. 

13* A collection of ten thousands is a unit ; it is called 
one ten thousand, or a unit of the fifth order. 

To express one ten thousand, place the figure 1 the 
fifth in order from the right, and write zeros in the first, 
second, third, and fourth places; thus, 10000. 



Exercises. 

14. The pupil may express the following in words and 
in figures : — 

43. 1 ten thousand. 

44. 1 ten thousand with 1 thousand and 1 unit. 

45. 1 ten thousand with 1 thousand and 5 hundreds. 

46. 2 tens of thousands with 2 thousands, Y hundreds, 
5 tens, and 9 units. 

4T. 3 tens of thousands with 3 thousands and 4 units. 

48. 6 tens of thousands with 6 hundreds and 4 units. 

49. 8 tens of thousands with 7 tens and 1 unit. 

15. From what has been taught, it appears that there 
are different orders of units, and that ten units of any 
lower order may be united and form one unit of a higher 
order; thus, — 

Ten units are united and form one ten. 

Ten tens " " " " one hundred. 

Ten hundreds " " " " one thousand. 
Ten thousands " " " ** one ten thousand. 

It also appears that the order of each unit is expressed 
by the place in which its sign, the figure 1, is written. 
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The units of the successive orders to the tenth are ex- 
pressed in the following 

Table of Units. 

CiS sSiaa as to ^ 

S Wlna 1^ W-5H-S EH W H P 



1111111111 

5 -S ^ -5 5 -5 -5 :S S " (Ordewc 
OOiOOir-^^O'^COC^*^! Units. 



Exercises upon the Table. 
16. 50. The pupil may give the names of the units of 
Idle several orders from 1 unit to 1 million ; from 1 million 
to l»unit. 

In which place, beginning at the right, is expressed 



61. 1 hundred ? 

52. 1 ten? 

53. 1 thousand ? 



64. 1 ten thousand ? 

66. 1 hundred thousand? 

66. 1 million? 



17, 6T. Give the names of the units of the several 
orders from 1 unit to 1 billion ; from 1 billion to 1 unit. 

58. What is the name of the unit expressed in the 6th 
place ? Ans. 1 hundred thousand. 



59. 1st place? 

60. 2d place? 



61. 3d place? 

62. Tth place? 



63. 5th place? 

64. 9th place? 



\ Exercises. 

18. The pupil may express the following in figures : — 

65. 10 hundreds, or 1 thousand. Ans. 1000 

66. 1 thousand with 1 hundred. Ans. 1100. 
6*7. 2 thoasands with 5 hundreds. Ans. 2600. 
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68. T thousands with 8 hundreds and 2 tens. Ans, T820. 

69. 3 thousands with 6 hundreds, 8 tens, and 5 units. 
TO. T thousands with 5 tens and 2 units. Ans, T052. 

71. 9 thousands with T hundreds and 6 units. Arts, 9T06. 

72. 5 thousands with 4 hundreds and 5 units. 

73. 7 thousands with 3 tens and 4 units. 

74. 8 thousands with 6 tens. 

75. 8 thousands with 5 units. ^ 

76. 10 thousands, or 1 ten thousand. Arts. 10000. 

77. 1 ten thousand with 3 thousands, 2 hundreds, and 5 
units. " Ans, 13205. 

78. 7 tens of thousands with 5 hundreds, 3 tens, and 7 
units. 

79. 7 tens of thousands with 4 units. 

80. 3 tens of thousands with 2 thousands, 6 tens, and 4 
units. 

81. 9 millions with 9 hundreds of thousands. 

82. 9 tens of thousands with 9 thousands, 9 hundreds, 
and 9 units. ^ 



NUMERATION. 

19. If we have a collection of figures, as 111, let us 
see what number is expressed. 

We have learned (Arts. 4, 7) that a figure 1 written 
in the first place expresses a unit of the first order, in 
the second place a unit of the second order, in the third 
place a unit of the third order. 

We have also learned that a unit of the second order 
equals ten units of the first order, that a unit of the 
third order equals ten units of the second order. 

The expression 111 must then mean 1 unit," 1 ten of 
units, and 1 hundred (10 tens) of units ; or, without re- 



Digitized by 



Googk 



Abts. 20, 21 J NUMERATION. 17 

peating the word unit, 1 hundred, 1 ten, and 1 unit, which, 
expressed together, are one hundred eleven units. 

2©« Let us now see what number is expressed by the 
collection of figures 111111. 

We have already learned that the first three figures at the 
right of the collection express one hundred eleven units. 

The figures in the fourth, fifth, and sixih places ex-' 
press I thousand, 1 ten thousand, and 1 hundred thousand, 
which, expressed together, are one hundred eleven thou- 
sand. 

Because the first three figures in the collection express 
units, and the next three express thousands, the collection 
may be separated into two divisions containing three fig- 
ures each. The first division, then, will express units, the 
second thousands. 

A collection of figures expressing units, tens, and hun- 
dreds of the same kind is called a group of figures. 

What is a group of figures? 

Note. — A corresponding collection of the orders of units is called a 
group of units. 

Below is the collection of figures 111111 separated into 
groups. 



Ill 

K H P 
111 




Thousands. 

91 • Each group of figures receives its name from the 
units which it expresses ; the first group is named the 
units' group, the second the thousands' group. 

Of the units' group, the orders of units are units, tens, 
hundreds ; of the thousands' group, the orders of units 
are the same, units, tens, hundreds. 
2 
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[Part I. 



The first figure of the first group expresses a unit of 
that group, units ; the first figure of the second group 
expresses a unit of that group, thousands. 

The above collection of figures, then, expresses 1 hun- 
dred, 1 ten, and I unit of thousands, I hundred, 1 ten, and 
1 unit of units, or one hundred eleven thousand, one hun- 
'dred eleven (units being understood). 

We have now named tiie orders of units, and the groups 
expressed by this collection of figures ; we have also named 
the entire number expressed. 

Naming the orders of units and the groups expressed by 
any collection of figures is Numeration. 

What is numeration? 

Naming the number expnissed by a collection of figures 
is called reading the number. 

NOTATION AND NUMERATION. 

• 29. The manner of expressing numbers generally in 
groups is illustrated in the following 

Numeration Table. 



m 

§ 



m 

a 
o 



PQ 



CQ 

a 
o 



^ 



m 

§ 

00 

o 



a 



Names of 
Groups. 



O 

OQ 

S o 



o 

00 

o a> ' 






4 6 2,3 



c '2 

6 7, 



OQ 

£^ ^ 

G 

2 <!' s 



OQ ■ 



O 
00 

o «^:* o 

u o 

^ oc ^ 

p £ c 

^ 45 P 



18 2, 5 T 6, 



n3 

CO 



T3 



00 

z; 00 4^ 

P 4j C 

^ ^ P 



. Orders of 
Units. 



9 8. Expression 

s } 
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The order of 
the Qroups. 
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Exercises upon the Table. 
S3. 1. Name the groups in order from units to tril 

lions ; from trillions to units. 

What is the name of 



2. The second group ? 

3. The third group ? 



6. The fifth group ? 
24. T. Which is the units' group? 



4. The first group? 

5. The fourth group? 



8. The millions' group ? 

9. The thousands' group? 



10. The billions' group? 

11. The trillions' group? 



3S. 12. Name the orders of units expressed in each 
group of figures from the lowest to the highest ; from 
the highest to the lowest. 

13. In which place of each group are expressed units? 
tens ? hundreds ? 



26. In which place and which group are expressed 



14. Units of thousands ? 

16. Tens of thousands ? 

16. Hundreds of thousands ? 

IT. Hundreds of units ? 

18. Units of units ? 

19. Units of millions? 



20. Tens of millions ? 

21. Hundreds of millions? 

22. Units of billions ? 

23. Hundreds of billions ? 

24. Units of trillions ? 

25. Tens of trillions ? 



27. What are expressed in the 



26. 1st place of 2d group? 

27. 1st place of 3d group? 

28. Ist place of 4th group ? 

29. 2d place of 1st group ? 



30. 2(1 place of 4th group ? 

31. 3d place of Ist group? 

32. 3d place of 3d group ? 

33. 2d place of 6th group ? 
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28. If it is required to read the number expressed by 
any collection of figures, as 

2316046 T, 

Beginning at the right we separate the collection into 
groups of three figures each, by commas, thus, 

2 3,160,461. 

We then name the number expressed in the left-hand 
group, together with the group, and thus proceed with 
each succeeding group from left to right, omitting the 
name of the units' group. 

The above collection will then be read, '* twenty-three 
million, one hundred fifty thousand, four hundred sixty^ 
seven." 

Exercises. 
39. In a similar manner read the following : — 



34. Ill 1. 

36. 6 11 0. 

36. 7 2 8. 

37. 2 3 42 6. 

38. 31600. 

39. 7 8 6 2. 

40. 7 6 6 0. 



41. 6 892. 

42. 168 7 90. 

43. 4 6 5 3 6 9. 

44. 9 9 8 3. 
46. 118 7 6 7. 

46. 2 3 3 2. 

47. 8 7 6 6 0. 



30. If it is required to express a number in figures, as 
four hundred twenty-six thousand, seven hundred eighty- 
four. 

Beginning with the highest group, we express the num- 
ber of that group, 426 ; then, at the right, the number of 
the next group, 784; and the entire number is expressed 
as follows : — 

4 2 6,784. 
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Exercises. 
31 • In a similar maDncr express the following : — 

48. One hundred ninety-eight. 

49. Two thousand two hundred twenty. 

60. Seventeen thousand ^ve hundred twenty-one. 

61. Twenty thousand eight hundred seventy. 

62. Seventy thousand sixty-five. 

63. Ten thousand four hundred eleven. 

64. Six hundred ten thousand eighty. 

65. One million one hundred thirty thousand nine hun- 
dred ninety-nine. 

66. Thirty million. 

61. Sixteen million fifty thousand four hundred eight. 



33« How many tens with how many units are ex- 
pressed by each of the following? 



68. 


2 6. 


61. 


9 9. 




69. 


6 4. 


62. 


8 9. 




60. 


8 0. 


63. 


10 9. 


Ans 



510 tens with^ 
( 9 uniti. \ 



64. 
66. 
66. 



119. 
12 6. 
2 6 0. 



33. How many hundreds, with how many tens and 
how many units, are expressed by each of the following? 



61. 
68. 
69. 



12 6. 

T8L 
9T9. 



70. 
Tl. 

T2. 



9 9 0. 

9 9 9. 

10T6. 



73. Ill 8. 

74. 130 6. 
76. 27 60. 



34. 76. In 160 how many tens? 
and how many tens remain ? 

77. In 24 tens how many units? 



How many hundreds, 
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How many hundreds and how many tens remain 



IS, In 38 tens? I 80. In 69 tens? 
79. In 30 tens? 81. In 99 tens? 



82. In 100 tens ? 

83. In 112 tens? 



39. 84. In 325 how many tens and how many units 
remain ? How many hundreds and how many units re- 
main? Ans, 3 hundreds and 25 units. 

36* 85. In 1500 how many tens? How many hun- 
dreds ? How many thousands and how many units remain ? 
How many thousands and how many hundreds remain? 

86. In 25 hundreds how many thousands and how many 
hundreds remain ? 

How many thousands and how many hundreds remain 
SI. In 99 hundreds? l 89. In 110 hundreds? 

88. In 106 hundreds ? I 90. In 207 hundreds ? 



37. In which place shall I write 9 so that it shall 
express • 



91. 9 units? 

92. 9 tens? 



93. 9 thousands? 

94. 9 hundreds? 



95. 9 tens of thousands? 

96. 9 millions? 



38« 97. In 1 ten how many units? 

98. In 1 hundred how many tens ? how many units ? 

99. In 1 thousand how many hundreds ? tens ? units ? 

100. In 9 tens how many units ? 

101. In 2 hundreds how many tens? units? 

102. In 2 tens of thousands how many thousands? hun- 
dreds ? tens ? units ? 

103. lo 12 thousands bow many hundreds? tens? units? 

104. In 25 hundreds of thousands how many tens of 
thousands? thousands? hundreds? tens? units? 
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COUNTING. 

30. One marble with one marble is two marbles ; one 
marble with two marbles is three marbles. 

One of three marbles taken leaves two marbles. 

Taking a unit or a number of units with another to find 
how many are made, or out of another to find how many 
are left, is called counting. 

What is counting f 

EXERCISKS, 

40. Count by ones 

1. From one to twenty; from twenty to one. 

Count by twos 

2. From two to twenty ; from twenty to two. 

3. From .one to twenty-one ; from twenty-one to one. 

Count by threes 

4. From three to thirty ; from thirty to three. 

6. From one to thirty-one ; from thirty-one to one. 

6. From two to thirty-two ; from thirty -two to two. 

Count by fours 

7. From four to forty ; from forty to four. 

8. From one to forty-one ; from forty-one to one. 

9. From two to forty-two ; from forty-two to two. 

10. From three to forty-three ; from forty-three to three. 

11. Count by fives, sixes, sevens, eights, and nines in 
a manner similar to the above. 

41. In counting as above, from two to twenty, all the 
twos of twenty are counted together. 

In counting from twenty to two, first one two, then 
two twos, then three twos, are counted apart from the 
rest of twenty. 
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At each step in counting we have a new combination. 

Counting numbers of units together, or apart, is called 
combining numbers. 

What is combining numbers f 

Numbers are combined by processes illustrated in the 
following lessDns. 




ADDITION. 

43. If I have one pebble in mj 
hand, and put with it one pebble, 
how many pebbles have I ? 

If I put two pebbles with one 
pebble, how many pebbles have I ? 

To find how many I have, yon 
count the pebbles together, thus : 
— '* one, two"; "one, three." 

43. If I put one apple with one pebble, have I two 
pebbles? Have I two apples? 

Objects counted together must be of the same kind.* 

44. ThQ process of counting together numbers of the 
same kind is Addition. 

What is addition f 

4tS. The number found by counting numbers together 
is the sum or amount. 

What is the sum or amount f 

* I may count one apple as one thing with one pebble as another thing, ' 
and then have tivo things, though they will be neither two apples nor two 
pebbles ; but in this case, I only consider them as things, in which particu- 
lar they are alike. 
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If 2 pebbles are added to 5 pebbles, what is the sum or 
amount ? 



46* Examples. 

GommenciDg at the bottom of each of the following 
columns, add the numbers as expressed from the bottom 
upward. 

(1.) (2.) (3.) (4.) (5.) (6.) (1.) (8.) (9.) (10.) 

Tops. Pens. Mtn. Boys. Hats. CSaps. Pins. Vans. Days. Rgs. 

3435173524 
2322234542 
1141403228 

Bum-t 13 11 12 10 13 12 13 12 14 

Note to the Pupil. — In adding orallj the nomben in anj example^ 
name the results simply; thus, in Example 1, say " I, 2, 4, 7" and not " 1 
and 1 are 2, and 2 are 4, and 3 are 7" 

Proof. — To prove the work, add the numbers in the re- 
verse order; that is, if you commenced at the bottom, 
commence at the top ; if the work is right, the same sum 
will be obtained as before. 

Note. — The pupil should prove every example till he can add accurately, 
and continue to practice adding until he can add rapidly as well as aoca« 
rately. 

(11.) (12.) (13.) (14.) (15.) (16.) (It.) (18.) (19.) (20.) 



8 


1 


2 


1 


4 


3 


1 


3 


6 


1 


4 


5 


1 


4 


3 


3 


2 


5 


1 


6 


2 


3 


8 


2 


2 


4 


5 


1 


2 


4 


1 


2 


5 


5 


1 


1 


6 


2 


6 


3 


2 


3 


4 


2 


6 


3 


2 


4 


1 


5 


12 


14 


15 


14 


16 


14 


16 


16 


16 


19 
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(31.) (22.) (28.) (24.) (25.) (2§.) (2T.) (28.) (20.) (80.) 

1142183115 
1211011241 
2534182511 

) 9 8 « 4 4 1 1 9 9 
4213512614 
352132403-1 
4121121j>31 
•18 

(81.) (32.) (33.) (34.) (35.) (36.) (3T.) (38.) (89.) (40.) 

4^4 5«3$16fii 
84l?4«4 284 
8332325164 
BS48884456 
15 8 6^743^6 
4248224662 

It 

(41.) (42.) (48.) (44.) (46.) (46.) (4^.) (48.) (49.) (50.) 

4^46656027 

1960479^04 
8414508987 
4364237619 
lV««iaf498 

§1*11". I44§0 
4^4I4«I449 
« 5 4 ) 4 J> I (» 9 

f7$fi99ai94 
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47* Wbcoi I huve one pebble in my band And put with 
|| another pebUe, I hold in my hand one more pebbk. 
The word pins means mora. 
£xplain; the meaning of " five plus seven/' 
Ans, " Five with seven more " or ♦' seven added to five." 
S^i^pl^ thQ loe«niag of ''three plus eight''; *'nine 
plus six." 

49. The sfgn of addition is an upright Gros« made 
thus, 4~> <^^ ^^^ " P^u<3 *' y ^^^^ ^^E^ ^B plaeed between 
the figures which express the numbers to be added. 

Re^d and e^pUin the expressioof 

S chaijrs -|- 4 chirrs; Y bool^9 -\- 6 books. 

4iK t bcMika 4* ^ books eqnal hew maaj books 1 
To express the equi^ity of two B«mbers, as T 4* ^ equate 

13, a sign is used; it consists of two short horizontal - 

marks made thus, =, and is read "equals" or "equal to" ; 

it is placed between the writtea expressions of two num* 

l^f^fB that 9iE« eqmlf tis 

t + « x= 13. 
Read and explain the expression 

2 9Ut^ -f 5 fixates :;;; X di^lU 



O^rn SXAMPLIS. 

61. 19 + 6-+-8 + 6 + 94-4 + a + 7 = haw many? 

^718. 61. 

62. S6-f t+«-Kt-f € + t-fr^4.4«»howmanyf 

53, 4a+| + iJ4'8-|-i4-« + «4'«~hQW|na»j? 
64. 66 + 9 + 8 + 7 + 6 + 6 + 44.a=»he^mj«iy> 
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Stm Illustratiye Example I. John gathered 42 apples 
under one tree, 35 under another, and 12 under another; 
how many apples did he gather? 

OPERATION EXPRESSED AND EXPLAINED. 

To find how many he gathered, we add the 
numbers 42, 85, and 12. 
8 % We express these numbers so that units of 

4. ^ AnnlAR ^® same order shall be expressed in the same 

n f' t, ' column, and draw a line underneath. 

42 equab 4 tens with 2 units ; 85 equals 8 

i_Z tens with 5 units ; 12 equab 1 ten with 2 units. 

8 9 apples. We first add the units, thus, 2, 7, 9, and 

have ^ units ; we write a figure 9 under the 

line in the units' place. 

We then add the tens, thus, 1, 4, 8, and have 8 tens; we write a 

figure 8 under the line in the tens' place, and have 8 tens with 9 unitfl^ 

or 89, for the sum, which is the number of apples he gathered. 



Examples. 

55. Henry earned 14 cents on Monday, 22 cents on 
Tuesday, and 31 cents on Wednesday; how many cents 
did he earn? Ana. 67 cents. 

56. Mr. Bay had 15 acres of woodland, 12 of pasture- 
land, 21 of meadow-land, and a wheat-field of 40 acres ; 
how many acres had he? An8. 88 acres. 

57. Mrs. Chase owed 13 dollars to one person, 2 to 
another, 22 to another, and 21 to another ; how many 
dollars did she owe? Ans. 58 dollars. 

58. How many sheep are 23 sheep, 11 sheep, and 34 
sheep added together? 

59. Add together 211 books, 4 books, 322 books, lb 
books, and 11 books. 
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60. Add together 123 days, 31 days, 201 days, 814 days, 
and 20 days. ' 

61. What is the sum of 401, 312, 63, 222, and 101 f 

62. What is the sum of 140, 200, 32, 316, 231, and 110 ? 



II 




3 3 fishes. 


6? 


tt 


25 


n 


38 


tt 


16 3 fishes. 



Illustratiye Example II. A fisherman caught 33 
fishes on Monday, 61 on Tuesday, 26 on Wednesday, 
and 38 on Thursday ; how many fishes did he catch ? 

OPEBAnON EXPRESSED AND EXPLAINED. 

Here, adding the units (8, 18, 20, 23), we 
have 28 units, which equals 2 tens with 8 
units ; we write a figure 8 under the line in 
the units' place, and reserve the 2 tens to 
add with the tens. 

Adding the tens, we have, with the 2 re- 
served tens, (2, 5, 7, 18, 16,) 16 tens, which 
equals 1 hundred with 6 tens ; we write a 
figure 6 in the tens' place and a figure 1 in 
the hundreds' place, and have 168 for tho 
sum, which is the numher of fishes he caught 

Note. — In practice, the pupils need only say " 8, 13, 20, 23 ; express 3, 
reserve 2. 2, 5, 7, 13, 16. Answer, 163." 

Examples. 

j^T* For test examples in addition, which may profitably be given at 
each recitation, see " Waltons' Manual and Key," pages 25, 26. 

(63.) (64.) (65.) (66.) (67.) 

Men. Women. Boj9. Girls. Shoee. 

62 68 65 218 382 

35 24 38 364 769 

41 81 42 20t 27 

J8 Jr5 _85 _595 824 

206 248 230 1,384 2,002 
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(68.) (6d.) (to.) (tl.) (Tl) 

HozMf. 8h«ep. DoUan. Trees. ]l6ofl. 



381 


081 


1486 


6678 


3570 


616 


654 


7890 


9876 


1357 


isl 


m 


8901 


6432 


9135 


T81 


407 


2346 


1987 


7913 


80d 


654 


6789 


6643 


2468 


m 


273 


1234 


1298 


4862 



8,5d7 S,65i 28,645 30,814 29,314 



(M.) (U.) (tS.) (?6.) (77.) 

in, 868 -f. 61t -I- 9162 + 2201 + 4762 

T9. 123 4- fl4d -f 5103 + 3043 -f S4l3 

80. 466 + 233 -f 7942 + 2424 + ^^^3 

81. 789 4- 821 + 1262 + "^216 + 8365 
83. 328 4- 833 4- J^?^\ 4- 6156 4" ^386 

d,564 3^053 32,020 21,040 37,819 

83. Add together 642^ 868, 325, and 672. 

84. Add together 79, 620, 58, 685, 978, 798, and 380. 

85. Add together 1369, 2468, 7654, 5432, 3218, and 

9287. 

,86. ittow many are 36847 + 6§^i8 -j- 106762 -f 48076 
+ 89007 ? 

87. f^ind the sum of all the numbers from 1 to 25 in- 
clusitei Ana, 825. 

88. t^nd the fittm of all th^ numbers from 132 fo 144 
includve. 

89. 32 + 81 4- 645 + 236S + 9 + 78 + 1684 + 10000 
-(- 89 equals what dumber ? 
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90. 450 thousand plus 26 thousand plus 5 minion 8 
hundred, equals what number? 

91. In the first class o^ a school there are 62 pupils; 
ih th^ second, 98; in thd thihii 102; and iH the fourth, 
130 : how many pupils are there in all the lelabSi^ f 

92. fiow many days are there in ike year, there being 
in January, 31 days ; in February, 28 ; iti MiarOh^ 81 ; in 
April, 30 ; in May, 31 ; in June, 30 ; ih Jttly, 8i ; in Au- 
gust, &l ; in September, 30 ; in October^ 31 ; iti Kovember, 
30 ; and in December, 3l f 

98i In taking an account of stock, a grocer found he 
had grain worth 284 dollars, sugar worth 193 dollars, 
cheese worth 219 dollars, butter worth 85 dollars, and 
Miscellaneous articles worth 528 dollars; what wis his 
entire stock worth ? 

94. Mrs. Clarke spent 38 dollai-d for di^sd stlk. It dol- 
lars for ldC6 and other trimmings, and 12 dolkrd for ihak- 
ing the dress. She also spent 55 dollars for a shawl, 12 
lor a bonnet, 2 ^or gloves, and 6 for a pair of boots ; what 
did she spend for all? 

95. A than tnL¥elled 196 mll^s on Monday^ 37 on Tues- 
day, 218 on Wednesday, 229 on Thursday, 173 on Fri- 
day^ and rested on Saturday; how many nliled did he 
travel during the week? 

96. If 189200 bricks are required td btiitd a hotlse, 50000 
to build a stable, dnd 1360 to lay a wdk, ho# mdny bricks 
in all are required? 

97. In 1860 there were in the New' England States, 
19514 man tlfactu ring establishments ; in the Middle States, 
52364 ; in the Westehi States, 34301 ; in the Southern 
States, 18026 ; and in the Pacific iStates, 4096 : how many 
manufacturing estabtishments were there in allfr^ 
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SUBTRACTION. 

fSS. If you have five marbles in 
your hand and take away two of 
ij them, how many marbles have you 
left? 

Taking two marbles, a part of five 
marbles, away, we find there are 
three marbles left. 

The process of taking part of a 
number away to find how many are left is SubtractioiL 
What is subtraction? 




94. The number, a part of which is taken away, is the 
minuend. 

What is the minuend f 

Which is the minuend in the given illustration? 

SSm The part of the minuend taken away is the sub- 
traliond. 

What is the svbtrahendf 

Which is the subtrahend in the given illustration t 

SSS. That part of the minuend left, after a part is taken 
away, is the remainder. 
What is the remainder? 
What is the remainder in the given illustration? 

S7» Oral Exercises. — 1. If you have 11 apples, and 
give 8 of them away, how many remain ? How many re- 
main if you give away 2?4?9?6?3?6?7? 

2. If there are 12 pears and you take away 6 of them, 
how many pears remain ? How many remain if you take 
away 9? T? 6? 8? 4? 3? 
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3. Mary has 13 peaches, and Henry has 4 less thao 
Mary ; how many has Henry ? How many are 13 less 4 f 

13 less 5 ? 13 less 8 ? 13 less 1? 13 less 6 ? 13 less 9 f 

4. How many are 14 less 8? 14 less 5f 14 less 9f 

14 less 1? 14 less 6? 

5. The sum of two numbers is 15 ; if one of the num- 
bers is 1, what is the other ? If one is 6, what is the 
other ? If one is 9, what is the other ? If one is 8, what 
is the other? 

6. 8 oranges and how many are 16 oranges? 7 and 
how many are 16? 9 and how many are 16? 

7. 17 are how many more than 8? than 9? 18 are 
how many more than 9? 

ffS. Illustratiyb Example I. If Henry has 5 apples and 
Mary has 3, how many more apples has Henry than Mary ? 

We may find how many more Henry has by taking away a namher of 
his apples equal to Mary's. 8 of Henry's apples taken leaves 2. 

We see, then, that Henry has 2 apples more than Mary has, or 
that the difference of the numbers 5 and 8 is 2. 

Hence to find the difference of two numbers, we take 
away a part of the larger number equal to the smaller. 

This process is the same as that illustrated in Art. 53, 
and is therefore SubtractioiL 

How many more are 17 eggs than 9 eggs? Tell how 
you know this? 

S9. The process of subtraction may be thus expressed : 
6 marbles, whole number, called minuend. 
2 marbles, one part given, called subtrahend. 
4 marbles, other part found, called remainder. 
3 
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UkitJLlt*..^(H tottj^ftfhllf stiUiactiMi With i^Mon, if will U ieen that 
ofte if ihQ fertme of ihe oth(hf» fof while kl addifioD we kicieasft a BiimMr 
b/ the number added, in sabtraetion we diminisb a niuDber bj the number 
taken away. 

60. The sign of subtraction is ft short hdriz6filtal ifiark 
made thus, — , and read "minus" or "less." The ex- 
pression 

5 cents — 2 cents =: § cents, 

shows that if 2 of 5 cents are taken away, 9 ^Mtft %r31 
remain. 

&ead and explain tfi^ etpressions 

15 apples — 6 apples = 9 apples. 
18 — 12 = 8 — 2 = 6. 

61* Illustrative Sxamplh II. J£»e had 27 apples^ and 
gave l& of them to Mary ; how many apples had she left ? 

OPBBATIOH. Explanation, — To find how many 

fihtf had left, we take 18 of the nraft^ 

1 g ber 87 awa/« We express the tmm- 

2 1 whole numbef . ^ ,*^ '^^ ", *'"^'.!*.'" *'* ""'*! 
. Q X • of the same order shall be expressed 
ij part given. |^ ^^ ^^^ eoluito^ and dmr » line 

14 l^wrt remaining^ KBderaeath* 

27 equals 2 tens with 7 units; 

IS equals 1 ten with S units'. 

If 8 of the 7 units are taken away, i units remain ; * we write a 

%ure i under the tine in itie units^ place. 

If 1 of the 2 tens is taken away, 1 ten remains ; tf« wf(id A figiM 

* To THB Tbaches. — This expression is preferable to the expression, 
* ff 31 drtfl? 4W aktn froifr 1 iaiii^/* did., «tffee " fKHh " «dirfttkmly tftlfcotes 
" leaving behin4 " or " depifartdte " rath^ tbmi " Out oR" 

If 3 men should walk away from 7 men, 7 men would be left, and not 4 
men ; but if Sqfi men should walk away frotri the redj 4 wei^d be left 

"If thre9 mm ifl Mk^H iul df f uiiiti'' il A a^rr^ii IM toaf^enient 
form of eaqxressloiL 
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I in the tOtia' pliftc^ fthd &sV6 1 tett with 4 tthits, or 14, Ibr the en- 
tire renuLiiider, which is the number of a^lei Jafle Hild 1^ 

Note. — The above iilnstrates the manner of explaining an example in 
sabtraddon ; but in practice the pupil needs only say '^ 3 of 7 taken leaves 4 ; 
1 of 2 iakeri l^t^ 1 ; " or "3 out of 7 leaves 4 ; 1 ontot ^ leaves 1.*^ 

63* PROOF OF ILLUSTBATIVB EXAMPLE H. 

Th« number of apples Jane has 

. left, or 14, added to the number 

pan given. ^j^^ ^^^ away, or 18, must equal 

lA part I'emainiii^. the number she had at first ; adding 

^ T whole number. them, we have 27 for the result; 

We ihay therfefbre coti(!lude that th6 

work was correct ; and, generally, 

^o prove the work of any example in subtraction, add 
the remainder to the subtrahend ; if the work is cotreci, 
their sum must equal the minuend. 

63* ExAHPLESi 

S. Jobb hud 28 c^nts, aiid spent 11 of them fof A slate ; 
how many Cents hsid he left ? Ans. 11 cents. 

9. Albert had 56 cents, and spent 32 of them fdt a hat, 
and th^ rest for a book; how many d^nts did he spend 
(bt the book t Ans, 24 cents. 

10. Olive earned 98 cents in a day, and &arah earned ?2 
cents ; how many moi'e cents did Olive fearti thaii Safah i 

NoTB. — She earned as many more than Sarah as 98 cents are move 
than 72 cents, which may be found by taking 72 of the number 98 away. 

Arts, 26 cents. 

11. Mr. 6o88 paid 275 dollars for his horse; and 124 
dollars for his oxen ; how many more dollars did \\e pg^y 
for his hoi*se than fol* hi& oxen ? An$, 1^1 dollars^ 

12. How many more sheep are there in a flock of 389 
sheep thad in a flock of 2*78 sheep f Ans 111 sheep. 
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13. If of 278 bricks 2S5 bricks are taken away, how 
many bricks remain ? Ans. 43 bricks. 

14. If of a regiment of 786 men 672 were taken prison- 
ers, how many remained ? Ans, 213 men. 

16. If of a drove of 1648 cattle 624 are sold, how many 
will remain? 

NoTB. — When the answer is not given, the pnpQ should prore his work. 
(Art. 62.) 

16. In the schools of a certain town, in one year there 
were 3697 cases of tardiness ; the next year there were 2263 
less ; how many were there in the second year ? 

64. Illustrative Example III. Annie had 243 plnms, 
and gave Arthur 126 of them ; how many plums had she 
left? 

Explanation. — As there are but S units in the 
minuend, we cannot take 5 units away; we will 
therefore change one oi the 4 tens (leaving 8 tens) 
to units. 1 ten equals 10 units; ten units with 8 
units are 18 units. If 5 of these 18 units are taken 
away, 8 units remain. 

If 2 of the 8 tens are taken away, 1 ten remains. 
X 1 8 If 1 of the 2 hundreds is taken away, 1 hundred 

remains. We have, therefore, 118 for the entire 
renuunder ; wluch is the number of plums Annie had left 

NoTB. —^In practice, the pupil needs only say " 5 of 13 taken leaves 8 ; 
2 of 3 taken leaves 1," etc, or " 5 out of 13 leaves 8, 2 out of 3 leaves 1," 
etc 

OS* Examples. 
Find the remainders in the following: — 



III 

W H P 

243 
125 



(It.) 


(18.) (19.) 


Minuend 362 sheep. 


475 lambs. 827 horses. 


Subtrahend 257 sheep taken. 


259 " 235 " 


Bemainder 105 sheep left. 


216 lambs. 592.horse8. 
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(20.) 


(21.) 


(22.) 




(23.) 


(24.) 


Boata. 


Soldlen. 


nags. 




B«U(. 


bh». 


564 


3781 


5318 




3629 


6234 


212 


2968 


2882 




1848 


785 


292 


813 


2,436 




1,781 


5,449 




(25.) 


(26.) 






(30.) 


(31.) 




HUM. 


HUM. 






Uea. 


Hen. 


21. 


45809 — 


28365 




32. 


10708 - 


- 8542 


28. 


167T6 — 


1584 




33. 


6291 - 


- 1938 



37 



29. Find the sum of the 
last four answers. 

An8. 76|450 miles. 



34. Find the sum of the 
last four answers. 

Ana. 17,540 men. 



(35.) (36.) 


(40.) (41.) 


NaU«. NaUi. 


Seconds. Seconds. 


87. 23456 — 17932 


42. 90270 — 28145 


88. 12478 — 6189 


43. 19187 — 10728 


39. Find the sum of the 


44. Find the sum of the 


Bt four answers. 


last four answers. 


Aii8. 34,534 uails. 


Am, 159,084 seconds. 



66* Illustrative Example IY. A man who had 300 
dollars gave 257 dollars for a horse ; how many dollars 
had he left ? 

Explanation. — In this example, as there are no 
units and no tens in the minuend, we change one 
of the 8 hundreds (leaving 2 hundreds) to tens; 
1 hundred equals 10 tens. 

We change one of the 10 tens (leaving 9 tens) 
to units ; 1 ten equals 10 units. 

We have now changed 800 to 2 hundreds with 9 
tens and 10 units, 2 hundreds 5 tens and 7 units of 
which are to he taken away. 

^* For test examples in subtraction, which may profitably be given 
at msh, redtatioD» mo " Waltong' Manual and Key/' pages 89, 30. 
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(2) mm 
300 

257 

43 
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y 67. Examples. 

45. How maHjr ^re 200 ledd lit Ans, 12& 

46. How maiiy are 23000 kdis 22 ? 
4t. flow many dfe lOOOO less 123? 

48. How many fti^e 10027 less 9iBl t 

49. What is the sum of the last four answers ? 

Ans. 33,?T44 

50. What is the diflference between 23456 and 9816 f 

61. What id the difference betwfefen 3426? arid &8T6? 

62. What is the difference between 466^ and 64S9? 

63. How many more are 982654 than 98365? 

64. How many more are 876523 than 98166? 

55. How maiEiy ^ore ^e 765432 than 2U83? 

56. What is th^ i^um df the \^t 6ix answefid f 

Ans. 2,4tT,156. 
6l. flow many more in 250 thousand than in 1 thousand 
1 hundred 9? Ans. 248,291. 

58. How much larger is the number 1 million 32 thou- 
liand than 35 thouiSand l1 ? AfiMi 996,9l3. 

59. How much larger is 36$ million than 3()& thousand 
365? Am, 364,634,635. 

60. 390000 — 8T00 — 390 are how many ? 

KoTB. — In this eiatiiple 8700 taxf firit be takes kwAj, and lAien 890 of 
the remainder taken, or the sum of S700 and 890 itatj be taken ttt 6n<ie. 

Arts, 380,910. 

61. 560009 — 32tO — 999 ate how tnany?^ns. 565,140. 

62. A man in journeying 315 miled travelled 239 miles 
the first day; how many mile&r tiien remained to b«r 
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63. A woman p&id for BH yards of oloth, but found 
on tQeOBurin^ it that she had received but 286 jardd ; bow 
many more yslrds should she haye received? 

Ans, 18 yards. 

64. Charles and Andrew Counted their stepir iii going* tO 
so^ool ; Charles took 4320 steps, and Andrew 3862 steps ; 
bow many more steps did Chwfles take than Alidrew? 

65. Aow many more sheep are there in a flock of 422 
sheep than in one of 318 sheep? 

66. HoW mtttly mote ate 9000 silkworms than 7280 (Silk- 
worms ? 

6?. Wheii ik balloiWi Is 1360 feet high, how maily feet 
higher id it th&n tb^ top of a steeple that is 130 feet high ? 

68. How many feet higher is the Great Salt Lake^ which 
is 4200 feet above the level of the sea, than Lake Superior, 
which is 630 feet above the level of the sea ? 

69. Lake Sup^or has 32000 (Square milcis of surface; 
how many more square miles of sdifabe has it than tb^ 
State of Maine, which has 31760 square miles of surface? 

fd. Bow much dmall6r is the State of &h6d6 Island, 
which contains 1306 square ihiled, than Delawafe, which 
o()ntain8 2120 square miles? 

71. How many more square miles has Texas, which 
contains 237321 square miles, than California, which is 
the next State in size, and contains 188982 square miles ? 

7^. Ih an army 6f 8624 tti^/i, 232 tneh became ill atid 
38 otheris were detailed ad niitses; how many itifen f<» 
maifi^ fef aativ* s#rvi0#? 
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68. General Review, No. 1. 

1. In 287 how many tens with how many units ? How 
many hundreds, and what number remains? 

2. In 125 hundreds how many tens ? How many thou- 
sands and how many hundreds remain ? 

8. Express and add the following : 9 millions, 46 thou- 
sands, 2 hundreds, 15 units ; 490 millions, 902 thousands, 
*l huncTreds, 6 tens, 4 units ; and 25 thousands, 2 tens, 
1 unit. 

4. If a subtrahend is H thousand 9 hundred 85, and 
a minuend is 372 thousand 2 hundred 92, what is the 

remainder ? 

5. If the difference of two numbers is 87, and the 
smaller number is 278, what is the larger number? 

6. If there are 172 bushels of grain in a bin which can 
hold 1000 bushels, how many more bushels of grain may 
be put into it?^.^ 

7. In an orchard there are 800 trees, 72 of which are 
peach trees, 85 are pear trees, and the rest are apple trees ; 
how many are apple trees ? 

8. If a clerk collects 2834 dollars of one person, 478 
dollars of another, and pays out 17 dollars to one and 459 
dollars to another, how many dollars will he have left ? 

9. A man who has 2810 dollars owes 125 dollars to 
one person, 1642 dollars to another, and 842 dollars to 
another ; how much money will he have left after paying 
what he owes ? 

10. How much more money must a person get who has 
4398 dollars, that he may pay for a house worth 3500 dollars, 
furniture worth 1200 dollars, and land worth 575 dollars ? 

JIS^ For Dictation Exercises upon this Review, see " Manual and Eej/ 
pageSU 
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MULTIPLICATION. 

69^.\.If each of 3 boys has two 
marbles/how many marbles have 
all? 

To find howvmany they have, 
we unite three twos of marbles ; 
that is, we unite a number of equal 
numbers. 

The process of uniting a number 
of equal numbers at once is MnltiplicatioiL 

What is mtdHplicoHon t 

70. Any one of the equal numbers to be united is a 
multiplicand. 

What is a multiplicand f 

Which is the multiplicand in the given illustration ? 

71 . The number which shows how many equal num- 
bers are to be united is the multiplier. 

What is (he multiplier f 

Which is the multiplier in the given illustration? 

73. The result of the multiplication is the product. 

Whai is the prodvxitf 

What is the product in the given illustration ? 

73. The product resulting from multiplication may be 
considered as the whole, of which each of the numbers 
united is a part. 

The process of multiplication may be thus expressed : — 

2 marbles, one of the equal parts, called multiplicand. 

3 parts, number of equal parts, called multiplier. 
6 marbles, result, called product. 
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NoTB. — Because by using the multiplicand and multiplier, the product 
is obtained, the multiplicand and multiplier are called the factors (makers) 
of the product. 

RbHabk. — On comparing multi^cation with addition, it will he seen 
thai ttidjr ^i^ tkaiikif id this, that while in addition one number is united 
td fUi6th<i^) and iktidther «d *their suih, in multiphl^tidH thd Huthbdit 1^ 
ttdit^ At i^tieie; ilwill be seen, also, that in multiplication only equf^ 
ft^mb^H AH Hiiite^ #hfie in additi^ iin6i|ttal niimben magr be tahem 



f4. Afi (E^blt^ue cross in^de thiis, X, id the si^ ct 
nil^ttiplkftiio& Tte expression, 

6 lemons >< S = l6 kmbiiiS, 

shows that if three collections of 5 lemons each are united, 
the result will be 15 lemons. 

The expression is read, " 6 lemons multiptiecl by § equat 
15 lemons " ; " three 5's of lemons equal i5 lemons,'* or 
*' 3 times 5 lemons equal 15 lemons." 

" Multiplied by " may be considered equivalent to 
" multiplied by using the given number as a multiplier.'* 

Note to thb Teacher. — There is ad objectioh to the use of thd Word 
"times" in illustrating the (Subject of Jnultiplieation, for in muftipKeation 
one number is not taken a number of times, but a number of equal num- 
bers are taken at once. 

We can take a number of things, a§ ^ afjples, dhcis, tfed W6 <ain tJikd the 
same 3 apples a second time, and yet a third tittt^, Aiid HitVie bfily 8 apples 
in the end) iii Ms di^ 8 titties 3 apples ate 8 apples. Bb« if Wd take 
8 apples at one time, then another 3 apples, and then another 3 apples, we 
first have 3 apples, then 6 apples, and finally 9 apples ; in this case 3 times 
8 apples are 9 apples j but here the union was made by addition, iiol by 
miiliipiicatidn. 



7S. Illustrativb Example I. Charles brought home 
from market 4 pecks of msset apples, which cost him 32 
cents a peck ; how many cents did uie 4 pecks cost^ 



Digitized by 



Googk 




A».W.] itttti!fttLlCA*lO», 4g 

EigjianaiUm.^U oti^ peck eoH 
8ii «eht^ 4 p«ekii odil A)Oi* tr^ «f 
cents.* 

We can find foar 82*8 by additioDi 
as in the inargin at tkd left. 

The following is the method by 
multiplication : — 
OPERATIOK BY KULTlPLlCAnoVB Express in figures 82 and 4 under- 
. neath ; then proceed as follows : — 

II 32 eqdals S tfens Urith 18 tinits. 

Multiplicand 3 2 ^^^ 2'8 of units $H i aditt| trb 

Multiplier 4 ^'^^ ^ figure 8 under the lise in the 

P^A.i^^' ToQ units' place. 

rtOttUCt 1 iS » p^^^ g.g ^^ ^^j^ ^ j2 tens, which 

equal 1 hundred with S t«ns| we 
wriM a figuf^ 2 ifa tb« tens' place, and 1 in the hundreds* place, and 
have 128 for the product, which is the number of cents 4 pecks will 
cost 

ttt. iLLUSTRAWtB ElAlffPt* n. At 87 eents Ik yard for 
cloth, how many tents Will 8 yat-ds bf clbth cblst f 

Sxj^titUidh,^^ At %7 c^nts ii yllH, 8 yard0 of 
^k)th will cost eight d7's of cents. 

37 equals 3 tens with 7 units. 

Eight 7*8 of units are 56 units, which equal 6 tens 
with 6 units ; we write a figure 6 under the lind iii 
iM units* platse^ and reserve the 6 tens to add td the 
product of the tens. 

Eight 3*8 of tens are 24 teins, which with the 6 
ipeserved tens are i^ tens, equal to 2 hundreds idrith 9 tens ! w^ write a 

* If the word " times ** is used in explanations, the following solution may 
he adopted : — 

If 1 pWk ebfets 32 cents, 4 pecks will cost 4 timefe ^2 ceflts. i2 feqttals 
3 tens with 2 units. 4 times 2 units are 8 units; we write a figure 8 nndei 
the line in the units' place. 

4 tim^ d tdns iae 12 tens, which equal, etc 
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figure 9 in the tens' place, and 2 in the hundreds' place, and have 296 
for the product, which is the number of cents 8 yards of cloth will 
cost. 

NoTB. — In practice the pupil needs only say: "Eight 7's are 56; 
express the 6 and reserre the 5. Eight 3's are 24, and 5 added are 29, etc. 

^^Ans. 296 cents." 



77* Examples. 

1. In 1 day there are 24 hours ; how many hours are 
there in T days ? Ayis. 168 hours. 

2. 'What will 4 cows cost at 62 dollars apiece? 

Ans. 208 dollars. 

3. What will 5 horses cost at 248 dollars apiece? 

Ans. 1,240 dollars. 

4. If a boy earns 62 cents every day, how many cents 
will he earn in 6 days ? Ans. 372 cents. 

5. Ellen studied 25 minutes every hour for 9 hours; 
how many minutes did she study ? Ans. 225 minutes. 

6. How many days are there in 2 years of 365 days 
each ? Ans. ISO days. 

?. If a steam car goes 233 miles every day, how many 
miles does it go in 9 days ? Ans. 2,097 miles. 

8. How many pounds of poultry are there in 3 lots of 
928 pounds each? Ans. 2,784 pounds. 

9. How many pounds of butter in 6 lots of 3268 pounds 
each ? Ans. 19,608 pounds, 

10. The multiplicand being 7264 and the multiplier 7, 
what is the product ? Ans. 50,848. 

11. What is the sum of 2468 X 2 and 3579 X 3 ? 

Ans. 15,673. 
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' 12. What is tbe sum of 2468 X 3 and 3579 X 2 ? 

Am, 14,562. 

13. What is the sum of 2468 X 4 and 3579 X 5? 

An8. 2t,m. 

14. What is the sum of 2468 X 5 and 3579 X 4? 

, Ana. 26,656. 

15. What is the sum of 2468 X 6 and 3579 X 7? 

Ans. 39,861. 

16. What is the sum of 2468 X 7 and 3579 X 6 ? 

Ana, 38,750. 

17. What is the sum of 2468 X 8 and 3579 X 9 ? 

Ana, 51,955. 

18. What is the sum of 2468 X 9 and 3579 x 8 ? 

Ana. 50,844. 



' For test examples in maltiplication, which may profitably be given 
at each recitation, see Walton's '' Manual and Key," pages 33, 34. 



78, Illustrative Example III. A boy wished to know 

how many trees there were in 4^4^4|4^4|(|^4^ 

his father's orchard ; counted # # # # A # ^ 

in one way, there were 7 rows X X X X X X X 

of 5 trees each, and in another X 4^ 4^ 4^ 4^ !l^ $ 

way, there were 5 rows of 7 % % % 1^ Ikltlk 

trees each ; how many trees ^ ^ ^ ^ A A A 

were there in the orchard ? $*3r?f?P?f"P 

Ana. 35 trees. 

From the above illustration, we see that the number of trees in 7 
rows of 5 trees each is equal to the number in 6 rows of 7 trees 
each, or that seven 6*8 are equal to five 7*8. 
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19. How many cept^ mart b© pi»d lor 62 pp^n49 of 
beef mt, S| c^at^ a pound ? 

Expkmaiion, — 59 pounds, at 8 eents a 7>eiiiid, will e«et fiA;]r-two 
8*8 of cents; but fifty-two S's of cents equal eight 52's of cents 
(Art. 78), which equal 416 cents ; or we may reason thus : 52 
pounds at 1 cent a pound will eest 52 eents ; 52 peun^s at 8 cants 
a pound will eost eight 52*8 of cents, or 416 cents- 

Ans. 416 cents. 

20. How many cents must be paid for 725 pounds of 
ports; fit 9 cents a pound ? Am- 6,525 cents, 

^l^ Wba,t will 298 quarts of milk cost at *l cents a quart ? 

Ans. 2,086 cents. 

2Si, What will 927 gallons of vinegar cost at 11 cents a 
gallon t Ans. 10,197 cents. 

23. What will 4S7f barrels of flour oeat at 12 doUais a 
barrel J Ans. 52,464 dollars. 

79. IiXTTSTBATivD Example JV. BEqw papy mei^ «^ fter^ 
in 10 military companies of 87 men each? In 100 com- 
panies? In 1000 companies? 

In 10 conapanies of C|T men eaok, there are tea 87V of men. 

4i |o^ " " %7 i* " ♦< " 1 huBdred 8Wa ^ " 

" leoe ** ** 87 <* " « ** I thoii«Mid ^r« *^ ^ 

Ten 87*8 ^qmrt i7ten8(A^7^),whi«^eq!Ml 870 (.M* 9^0 

One hundred 87'8 " 8f hunOr^ " '^ 37QQ 

One theosa^d 8f 8 *^ ft? thousands^ ^ ^ 87000 

From the above we see that when the multiplier is 10, 
the product may he expressed by imnMinf to iho oatppoMwkm 
for (he muUipUcand one zero; when the mvMptkr is 100, 
hy atmeaning two zeros ; and so on. 
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§0. Examples. 

24. What will 100 bnsliels of wheat cost at 2 dollars 
a bushel ? Ana, 200 dollars. 

25. What will 10 saddles cost at 42 dollars eachf 

Au^. 420 dollaia. 

26. What will lOQ f^QS pf Is^d (:sp3t ^^ 2^ dpUarf an 
acre? ^n8. 2,500 dollars. 

2T. What is the sum of ten 2T5's, one hundred 2t5's, 
an4 w^ thousand 2t&'p ? An». 8Q5i250, 

28. What is the sum of one hundred e89's, ten 4296'8, 
antj ^ ttioua^nd 88'«? 4m^ 941.860, 

2§. Multiply 285 by 10, 100, 1000, and add the products. 

Am. IJ«.359, 

a^. Multiply 4692 by 100, 10, 1000, 10000 and add the 
products. Ans. 52^129,l?0i, 

31. M^atiply U^9i by IB, lOa, 1Q6#0, 1000, and add the 
producta Ans. 27,430,590. 

81. Illustkative Example V. ^VfhzX, will 20 acres of 
land cost at 37 dollars an acre? 

OPERATION. He»^ i^i^ ipirftiplier if ^ ; 20 equ^k % teni. 

g f Ten 87*8 equal 87 teiui, apd 2 t^i^s pf a?*! are 

2 W tew. ' 

. — Writing 74 so that it shall represent tens, by 

T 4 ^ P%ix)£ % «eM in ^ ipits^ place» ve kaTa 740, 

fcflf t^ pBpd¥^ 



, tiiis and similar examples, wp learn that whisvk zerg^ 
occup ^ ike ri^ cf Pie ^rei^ion^oir Ote m^^:i^>^ ^ 1^ 
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multiply as if there were none, and annex as many zeros to 
(he expression for (he product as (here were zeros diarC' 
garded. 

What is the sum of 

32. 3685 X 20 and 4682 X 40 f Ans. 260,980. 

33. T62 X 500 and 1923 X 6000? Ans. 11,919,000. 

34. 98 X 8000 and 24016 X 9000 ? Ans. 211,468,000. 

35. Multiply 364 by 2 and by 20, and add the products. 

Ans. 8,008. 

36. Multiply 682 by 8 and by 30, and add the products. 

Ans. 25,916. 

31. Multiply 328 by 4 and by 60, and add the products. 

Ans. 20,992. 

89« Illustbatiye Example VI. What is the product 
when 18 is the multiplicand and 64 the multiplier? 

OPERATION EXPBBSSBD AND EXPLAINED. 
18 

64 
18 X 4 = 3 12 first partial product 
18 X 60 = 468 (tens) second partial product. 
18 X 64 = 4,9 9 2 entire product 

Here the multiplier is 6 tens with 4 units, or 60 with 4. Four 78's 
equal 812, the first partial product, which we express. 60 equals 6 
tens; ten 78's equal 78 tens; 6 tens of 78*8 equal 468 tens. We 
write 468 so that tt shall represent tens, placing the right-hand 
figure of the expression under the tens' figure in the first product 

Adding theie partial prodnots, we have ibr the entire product, 4991 
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Pkoop. Since 78 sixty-fonra are equal to 64 seveiify-eights 

(Art 78), to prove the work of the above 

6 4 example, take for a multiplicand a number 

T 8 equal to the multiplier 64, and for a multi- 

g J 2 "P^^^ * number equal to the multiplicand 78 ; 

^ . g as the product thus obtained is equal to the 

product first obtained, the work may be pre- 

4,9 9 2 sumed to be correct 

In a similar manner, all examplQB in muUi- 
I^cation may be proved. 

83. Examples. 
38, 39. How many are 8Y x 82 ? 62 X 4T ? 

Am. t,134; 2,914. 
40, 41. How many are 29 X 65 ? 45 X T2 ? 

' Am. 1,885; 3,240. 
42, 43. How many are 82 X 9t ? Y2 X T6 ? 

Sum of Am. 13,426. 
44, 45. How many are 98 X 52 ? 59 X 23 ? 

Sum of Am. 6,453. 

84. Illustrative Example VH. What is the product 
when 538 is the multiplicand and 345 the multiplier? 

OPERATION EXPRESSED AND EXPLAINED. 

538 

345 

638 X 5 = 2 6 9 first partial product. 

538 X 40 = 2 15 2 (tons) second partial product. 

538 X 300 = 16 14 (hnndmis) third partial product. 

538 X 345 = 1 8 5,6 1 entire product. 

In this example, the multiplier consists of 3 hundreds with 4 tens 
and 5 units. Taking the 5 imits as a multiplier, we have 2690 as 
the first partial product ; taking the 4 tens as a multiplier, we have 
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2152 tens as the second partial prodtict ; taking the 8 hundreds as a 
multipliery we have 1614 hundreds as the third partial product 

Adding these partial products, as before, we have 185610 for the 
entire product 

Note. — Care should be taken to put the first figure of the expression of 
each partial product under the figure which expresses that part of the mul- 
tipUerused. 

8ff« Examples. 

46, 4t. How many are 246 X 34? ? 329 X 519? 

Arts. 85,362; 1Y0,Y51. 

48, 49. How mahy ure 842 X 468 ? 912 X 395 ? 

/ Ans. 394,056; 360,210. 

50, 51. How many arfe 8902 X 9006? 4581 X 8724? 

Sumof-4n«. 120,136,056. 

52, 53. How many are 2345 X 9028? 1526 X 56Y8? 

Sumof^ws. 29,835,288. 

«4, 55. How many are 4120 X "^800? 8Y000 X 9200? 
Ans. 32,136,000; 524,400,000. 

Note. — In performing the last two examples, it is better to disregard 
the zeros at the right at first, and then annex to the expression for the 
product as many zeros as were disregarded. 

OPKBATION OF 55tH BXAHPLB EZPBESSBI). 

57000 
9200 



1 14 
513 



5 2 4,4 0,0 



56, 57. How many are 5470 X 2600 ? 18007 X 520 ? 

Sum of Ans. 23,585,640. 

58, 59. How many are 2000 X 5670 ? 48000 X T20 ? 

Sum of ^n«. 45,900,000. 
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60, 61. How maoy are 3800 X 6000 ? 21000 X WO ? 

Sumof^ns. 42,540,000. 

62. How many are 125 X 3T X 18 ? Ans. 83,25ii. 

63. How many are 340 X 62 X 55 ? Ans. 1,159,400. 

64. How many are 268 X 10 X lOY f Arts. 286,T60. 

65. How many are 829 X 98 X 206 ? Ans. 16,T35,852. 

66. How many are 32t X 19 X S70 ? Ana. 22,4U,Y10. 

67. X have 6 bins, each of which contains 32 bushels 
of com ; how many bushels do all contain ? 

68. How many tomato plants are there in 12 rows of 
38 tomato plants each ? Ans, 456 tomato plants. 

69. How many trees are there in an orchard which 
contains IS rows of 2*7 trees each ? Ans. 486 tree& 

70. What will 284 barrels of flour cost at 13 dollars a 
barrel? An8. 3,692 dollars. 

'71. What will 427 bHshels of com cost at 56 cents a 
bushel ? Am. 23,912 cents. 

72. What will 695 hats cost at 62 cents for each J 

73. What will 1276 bushels of wheat cost at 87 cents 
a bushel? Ana. 111,012 cents. 

'74. At 1 dollar a gallon for oil, what must I pay for 82 
casks of oil| each containing 184 gallons ? 

Ans. 15,088 dollars. 

75. If there are 8 rows of desks in your schoolroom, 
and each row contains 8 desks, and each desk seats 2 pu- 
pils, how many pupils can be seated in all ? 

Ans, 128 pupils. 

76. At 18 cents a yard, what is the cost of cloth for 12 
shirts, if it takes 3 yards of cloth to make each shirt ? 
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*11. There is a kind of snail that has upon its tongue 
160 rows of teeth, and 180 teeth in each row ; how many 
teeth have 2 such snails? 

78. If a machine can make 4d paper bags in a minute, 
how many paper bags can the same machine make in 2 
hours of 60 minutes each ? Ans. 5,520 bags. 

79. If 2760 bags can be made in one hour, how many 
«an be made in 6 days of 11 hours each? 

80. How much money does a person make in 12 weeks 
who gives 4 lectures a week, receiving 75 dollars more 
than his expenses for dach lecture ? Ans. 3,600 dollars. 

81. In one year there are 8766 hours ; how many hours 
has a boy lived who is 12 years old ? 

82. In one year there are 525960 minutes; how many 
minutes has a boy lived who is 15 years old? 

83. If 15000 types can be set by one machine in one 
hour, how many can be set by 2 machines in 3 days of 
9 hours each? 

84. How much will a photographer receive for 42 dozen 
photographs at 3 dollars a dozen, and 5 photographs at 8 
dollars apiece ? Ans. 166 dollars. 

85. How many days are there in 35 years of 365 days 
each, and 12 years of 366 days each ? 

86. Arthur sold 23 boxes of strawberries at 35 cents a 
box, and spent 500 cents of the money he received, for 
flour ; how many cents had he left ? 

87. Mr. Lee owned 45 shares of railroad stock worth 
100 dollars a share, 38 shares of the stock of a coal com- 
pany worth 10 dollars a share, and enough real estate to 
make his entire property worth 14500 dollars; what was 
the worth of his real estate ? 
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^ DIVISION. 

86. William has six tops, which 
he gives away to some boys ; if he 
gives two tops to each boy, to how 
many boys does he give them ? 

That we may know to how many 
boys he gives them, we must find 
how many of the equal numbers, 
twos of tops, there are in another 
number of tops, six. 

The process of finding how many equal numbers, one of 
which is given, there are in another number, is Division. 

What is division f 

87« In the above illustration, six tops is the numbe^ 
divided ; the number divided is the dividend. 
What is the dividend f 

88* In the illustration, two tops is one of the equal 
numbers which there are in another number, six tops. Any 
one of the equal numbers which there are in another num- 
ber is a divisor. 

What is a divisor f 

89. The result of division, or the number of equal parts 
obtained, is the quotient. 

What is the quotient f 

90. If in the above illustration the boy had had seven 
tops instead of six, and had given away twos of tops, as 
before, would he have had any tops left ? How many ? 

The part of the dividend left after equal numbers are 
taken away, is the remainder. 
What is the remaindert 
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91 • The dividend may be regarded as a whole, of which 
it is required to find the number of equal parts, one of the 
equal parts being given. 

The process of division may be thus expressed : — 

pS!::iSisssirX 2 topsp e tops, ^^^aa^^;sgr- 

3 parts,ia^A^*::g^^ 

BsMiUtK. — Bivisioii maybe regarded as the reverse of mnltiplicstion; 
for, while in diyiiion the whole and one of the equal parts are given, and it 
is required to find the number of parts, in multiplication one of the equal 
parts and the nnmber of parts are given, and it is required to find the whole* 

09. The sign of division is a short horizontal line be* 
tween two dots ; thus, -j-. The expression 

6^2 = 3 
shows that there are three 2*s in 6. It may be read, " 2^s 
in 6, 3," or *' 6 divided by 2 equals 3." 

NoTB. — Sometimes &e dividend and divisor are expressed in place oiT 
the dots ; thus, 6 

tead '' 1 half of 6 equated," or "6 divided by 9 equals 3.'' 

To THE Teacher. — As this form of expression is also used for frao- 
lions, it has been urged that its use in division should be discontinued ; but 
as it is a convenient form, and one extensively used, it is here retained. If 
the following could be universally adopted, it would, on some accounts, be 



2 I 6 =: 3. 

93* Illustrative Example I. Among how many pupils 
must 48 pencils be divided that each pupil may receive 2 
pencils ? 

Explanation, -^If each pnpil receives 2 pencils, 48 pendk most be 
divided among as many pupils as there are 2's in 48. 

We may ascertain how many 2*8 there are in 48 by taking away 
first one 2, and then another, and then another, tUl no 21b remain, 
and then counting the 2's taken ; thb is the method by subtraction. 
The following is the method by division : — - \ 
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oPBftAfiON. We express In %ires the 48 with S 

at the left, drawing a cmred line be- 
tween the expiressions and a straight 
line under that for the dividend. 
^ I ;a 48 equals 4 tens or 40, with Q. 

PHP In 40 there are twenty 2*8, or 2 tens 

»w«if. 2 )48 Difid«i«. of 2'g; we write a iSgore 2 nnder the 

^****'''^. 2 4 1p«o^ ^^ ^^ ^^ ^'®°^ place. 

In 8 there are fixir 2*8; we write a 
figure 4 uider (he line in the units' plaoe and have 2 teas with4 anits, 
or 24 for the result; thereftre, tibal eaeh pupil shall reoei^ 2 peaeil^ 
48 pencils must be divided among 24 pupils. 

NoTB. — In practice, the pupils neod only say "2's in 4, 2 ; 2*8 in 8, 4: 

answer^ 24 pupijs." 

94« EXAMPLKS. 

(1.) (2.) (3,) (4.) 

iMitoor. 3 ) 8 9 g tmubb^ 4 )804 2 )8246 5 )5055 

1 3 2 <|iioCiait. 20 1 

OS. Illustbative Sxaxplb II. How mwy 3'0 are tbem 
in 246 ? 

OPEBATION. ExploMiaum, — In the number 2 Jhundred thene 

are no hundreds of 8's ; we therefore first divide 
3 )246 24 tens. 

8 2 In 24 tens, or 240, there are 80 threes, or 8 

tens of 3's; we write a figure 8 under the line in 

Ijie tens' place. 

In 6 there are two 3's ; we write a figure 2 under the line in the 

units' place, and have 82 for the quotient^ which is the number of 8's 

in 246. 

06« Examples. 
5. A man has 806 quarts of milk which he widies to 
put into cans that hold 6 quarts each; how many cans 
must he use f Am. 51 cans. 
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6. In 420 days how many weeks ? Ans. 60 weeks. 

7. In 1 peck there are 8 quarts; how many pecks are 
there in 488 quarts ? Ans. 61 pecks. 

8. A boy has 639 hours' work to do; how many days 
will it take him to do it, if he works 9 hours a day ? 

Ans. 71 days. 

or. Illustratite Example III. At 8 cents apiece, how 
many oranges can be bought for 1945 cents? 

OPBBATION. ExpUmalion, — As in 1 9 there are two S's 

and 3 oyer, in 19 hundred there are 2 

!i hundred 8's and 3 hundred oyer ; we write 

\ i i a figure 2 below the line in the hundred^ 

MHO place, and unite the 3 hundred which 

8 ) 19 2 5 5 i^^xi^^y ^^ the tens, making 32 tens. 

In 32 tens, or 320, there are 40 e^hts, oc 

4 tens of 8's ; we write a figure 4 below the 
line in the tens' place. 
In 5 there are no 8's ; we write a zero in the united place, and a 
figure 5 at the right to indicate the remainder. 

NoTB. — In practice, the pupil may say " 8's in 19, 2 and 3 remain ; 8's 
in 32, 4 ; 8's in 5 none, and 5 remain. Ans. 240 oranges ; 5 cents remain." 

08, Proof. — Since the quotient shows how many parts equal 
to the diyisor there are in the diyidend, take the diyisor for a multipli- 
cand and the quotient for a multiplier, and to the product, when found, 
add the remainder if there is one. If the result is like the diyidend, 
the work may be presumed to be correct. 



09« Examples. 

9. At 9 dollars a barrel for flonr, how many barrels of 
flonr can be bought for 200 dollars, and how many doUara 
will remain? Ans. 22 barrels ; 2 dollars remaii^^ 
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10. At 8 cents apiece, how many oranges can be bought 
for 600 cents, and how many cents will remain ? 

Ans, 62 oranges ; 4 cents remain. 

11. At 11 dollars for a coat, how many coats can be 
bought for 127 dollars, and how many dollars will remain ? 

An8, 11 coats ; 6 dollars remain. 

12. How many weeks are there in 1367 days ? 

Ans, 195 weeks ; 2 days remain. 

13. At 3 dollars apiece, how many books can be bought 
for 725 dollars, and how many dollars will remain ? 

Ana, 241 books ; 2 dollars remain. 

14. What is the largest number of 5-dollar bills which 
may be used to pay a debt of 752 dollars, and how many 
1-dollar bills may be used besides ? What number of 10- 
doUar bills may be used ? Of 2-dollar bills ? 

!150 five-dollar bills, 2 one-dollar bills. 
75 ten-dollar bills, 2 one-dollar bills. 
376 two-dollar bills. 

15. Divide 12342 by 2 ; by 3, and add the quotients. 

Ana. 10,286. 

16. Divide 41472 by 3 ; by 4, and add the quotients. 

Am, 24,192. 

17. Divide 98760 by 4 ; by 6, and add the quotients. 

Am. 44,442. 

18. Divide 27690 by 6 ; by 6, and add the quotients. 

Am. 10,163. 

19. Divide 42336 by 6 ; by 7, and add the quotients. 

Am. 13,104^ 

20. Divide 69104 by 7 ; by 8^ and add the quotients. 

Am. 18,510. 
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21. Divkte T4304 by 8 ; by 9, and add the quotients. 

Ans. 17,544. 

22. Divide 42264 by 9 ; by 12, and add the quotients. 

23. Divide 840692 by 11 ; by 12, and add the quotients. 

li^* For test examples in division, which may profitablj be giyen al 
each recitation, see '' Waltons' Manual and Key/' pages 37, aS. 

NoTB. — In the preceding examples in division, ea<^h divisor has been 12 
or less than 12. When the divisor is greater than 12, it is generally neoes- 
saiy to express more of tiie work. Because the former process takes less 
time and q>ace, it is called short division^ while the process illnstrated belour 
is called Umg dimicn, 

100« iLLusTBAnvE ExAMPLS lY. How many AtA at 32 
cents apiece can be bought for 175 cents ? 

QPEBATION. Explanation, — As many shad at 32 cents 

apiece can be bought for 175 cents as ther^ 

i are 32'sinl75. 

a III I Sometimes, as in this case, the qnodent 

S p M H P P figures are more easily found by using a 

32)175(5 trial divisor; thus, 82 equals 3 tens with 

^ ^ ^ 2 units; 175 equals 17 tens wilih 5 units. 

1 5 There are about as many 32's in 175 as 

there are 3's of tens in 17 tens, or as 

there are S's in 17. There are five 3's in 17 ; we therefi>re assume 

that there are five 32's in 1 75, and write 5 as the quotient figure at 

the right of the expression for the dividend. Five 32's equal 160. 

Taking 160 of the 17(> away, we have a remiunder of 15. Therefore 

5 shad can be bought for 175 cents, and 15 cents will remain. 

101* Examples. 

24. 359 -^ 43 ? Ans. 8 ; 15 rem. 

25. 546 -7- 72 ? Ans. 7 ; 42 rem. 

26. 760 -^ 91 ? Ans. 8 ; 32 rem. 

27. 522-^84? Ans. «; 18 rem. 

28. 527-1-63? 23 rem. 



29. 


238 -i. 63? 


44 rem. 


30. 


427-1-82? 


17 rem. 


31. 


461 -1- 65 ? 


6rem. 


32. 
33. 


309 -1- 53 ? 
823 ^ 74 ? 
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10S« lUiUSTBATiYE ExAXFLf V, Sow mBBj barrels can 
be filled with 40337 pounds of flour, if 196 pounds ar6 put 
into each barrel ? 

OPBBATION. Explanation. — As msny biur- 

rela can be filled as there are 
196)40837(205 196'8 in 40337. 

g 9 2 -oA 196 unearij 200, there are 



1137 

980 



about as many 19S'b in 40S aa 

there are 200*8 in 400, or as 

there are 2*4 ia 4 ; we therefore 

15 7 make 2 the trial divisor. Jn 4 

there are two 2*8, we therefore 

assnme that there are two 196*8 in 408 (or 2 hundred 196*8 in 403 

hundreds), and make 2 the first quotient figure which will occapj the 

hundreds' place. 2 (hundred) 196's are 892 (hundred). 

Taking 392 (hundred) of the 403 (hundred) away, we hare left 11 
(hundred). Uniting with this the 8 (tens) of the divictend, we have 
1 13 (tens). 

As 113 is smaller than 196, there are no (tens of ) I96's in 113 (tens) ; 
we therefore write a zero as the next quotient figure. 

Uniting the 7 units of the dividend with the 113 tens, we have 
1137. Applying the trial divisor as before, we find the last quQ^leut 
figure to be 5 and the remainder to be 157. Therefere 2Q5 barr^ 
can be filled, and 157 pounds will remain. 

Note. — In practice the pupils need only say " 196's in 403, two; two 
196's are 392 ; 11 remain ; annex 3 ; 196*8 in 113, none ; annex 7 ; 196*8 in 
1137, five ; five 196's are 980 ; 157 remain. 

"Ans. 205 barrels ; 157 poonds remain." 

103. Examples. 

S4. How manj chests which eontain 46 pounds each 
will be required to contain 5704 pounds of tea ? 

Ana. 124 chesta, 

35. How many acres of land at 55 dollars an acre can be 
bought for 10795 dollars 7 Am. 196 awes ; 15 dollars rem* 
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36. How many cows at 34 dollars apiece can be bonghi 
for 19207 dollars ? Ana. 564 cows ; 31 dollars rem. 

SJ. How many numbers of 468 units each are there in 
32842 units ? Ans. 70 ; 82 units remain. 

38, 39. How many 238's are there in 69649 ? in 79200 ? 
Ans. 292 ; 53 remain. 332 ; 184 remain. 

40, 41. How many 763's are there in 59003? in 38761 ? 

252 remain. 611 remain. 

42, 43. How many 597^s are there in 30954 ? in 43007 ? 

44, 45, Divide 678090 by 4008 ; by 3907. 

46, 47. Divide 69542 by 1239 ; 567890 by 89721. 

104. Illustrative Example VI. In 87000 how many 
lO's? lOO's? lOOO's? 

Am. In 87000 there are 8700 tens (see Art. 36). 
" " " " 870 hundreds. 
" " " " 87 thousands. 

Illustrative Example VII. At 100 cents a pound how 
many pounds of tea may be bought for 235 cents, and how 
many cents will remain ? 

OPERATION. Explanation, — The 2 of the divi- 

dend by expressing the IOC's of cents 
1|0 ) 2[3 5 ^contained in 235 cents also expresses 

2 Qaottent. the number of pounds of sugar that 

3 5 BemiOnder. can be bought^ and the 35 expresses 

the cents that remain. 

From the above and similar examples, we see that when 
the divisor is 10 the qtwHerd and remainder are indicated by 
cutting off one figure at (he right of (he expression for (he 
dividend; when (he divisor \is 100, bi/ cutting off two figures 
at the right of the expression for the dividend, and so on. 

The figures at (he left of (he separating line express (hi 
quotient, and those at (he right express the remainder* 
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tOS. Examples. 

48. 100 cents equal 1 dollar ; how many dollars are there 
in 200 cents ? in 1000 cents ? in 1500 cents ? 

Ana. 2 dollars ; 10 dollars ; 15 dollars. 

49. In 2550 cents how many dollars, and how many cents 
remain? 

50. How many centuries of 100 years each in 14*75 years, 
and how many years remain ? 

51. Divide 36000 by 10 ; by 1000 ; and d^d the quotients. 

Arts. 3,636. 

106* Illustrattyb Examplb VIII. How many 300'b are 
there in 1327 ? 

Explanation. — In 1327 there 
are IS hundreds with 27 units re- 
Mrtoor. niTidend. Qaotient maining; in 13 hundreds there 
8|0 ) 1 3|2 7 ( 4 are four 3 hundreds, with 1 hun- 

1 2 dred remaining. Uniting the 1 

12 7 Bemionder. hundred remaining with the 27 
units, we hare for the entire re- 
mainder 127. 

From the above and similar examples we learn that, when 
zeros occur at the right of {he expression for the divisor, loe 
may ad them off^, and also cutoff an equal number of figures 
at the right of the expression for the dividend, and then divide 
as if the remaining figures expressed the true divisor and 
dividend. 

If there be no remainder after this division, the undivided 
part of the dividend vnll be the true remainder. 

If there be a remainder after this division, at the right of 
the expression for the remainder, express the undivided part of 
the dividend ; the true remainder vxiU be thus expressed. 



OPERATION. 
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107. EXAlfPLES. 

52. How many are 3678 -f- 20 ? Ans. IBS ; 18 remaio. 

63. How manj are 6849 -*- TOO t Ans. 8 ; 249 remain. 

64. How many are 19876 -^ 290 ? 156 remain. 
. 55. How many are 10000 -4- 3700 7 2,600 remain. 

66. How many are 68301 -r- 1020 ? 981 remain. 

57. Divide 49756000 by 80 ; by 500 ; by 4000, and add 
the quotients. Ana. 733,901. 

58. Divide 665280 by 56, 63, 70, 616, and 5544, and add 
the quotients. Ans. 83,144. 

59. Divide 1310400 by 26, 14, 130, 36, 1040, and 112, and 
add the quotients. Ans. 203,440. 

108. Illustrative Example IX. If 86 marUes are given 
to 2 boys, so that they share them equally, how many mar- 
bles will each boy receive ? 

ExpkmaUan. — To find how many marblei each hoj will receive, 
we may give one marble to each of the hojs and then another and 
then another, till all the marbles are given away, and then count 
each boy's marbles ; but the following is a shorter method. 

OPERATION. When 1 marble is given to each of 2 boys, 2 

marbles are given away; if 2 marbles are given 

2 ) 8 6 away in order that each boy may receive 1 marble, 

4 3 when 86 marbles are shared between them, each 

boy will receive as many marbles as there are 2*8 

of marbles in 86 marbles, or as there are 2's in 86. 

There are 48 twos in 86, therefore each boy will receive 43 marbles. 

Prom the above illustration, we see that in one of (he 2 
equal parts of a number there are as many units as (here are 
2's in the given number. 

By a similar process we should find that in one of the 3 
eqiwl parts of a jiumber there are as many units as there are 
3's in the given number ; in one of the ^ equal parts of a 
number, as many units as there are 4'« in the given number, 
and so on. 
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109« When any number is divided into 2 eqnal parts/ 
each of the parts is called I half of the number ; when into 
3 equal parts, each of the parts is called 1 third of the 
number ; when into 4 equal parts, 1 fourth of the number ; 
when into 5 equal parts, I ffth, and so on ; * hence. 

To find 1 half qf a number J make 2 a divisor ; to find 1 third 
of a number, make 3 a divisor, and soon, 

Note to thb Tbaoheb* — In the lUaBtratiye Exmbi^ above w«irero 
reqnired to find one of the eqnal parts of a number, the number of part? 
being giren, while in previous examples we hare been required to find the 
number of equal parts contained in a number, one of the parts being given. 

Comparing both these forms of division with multiplicatioii, we see that the 
dividend in divMion corresponds to the product in multiplication ; but while 
the first form of division (Arts. 86-107) consists in finding the multiplier 
(or number of parts), when the multiplicand (one part) is given, the second 
form of division (Arts. 108-113) cdhsists in finding the multiplicand (one 
of the equal parts), the' multiplier (or number of equal parts) being given. 
Though the written operation is the same in both forms of division, the 
explanations of practical examples should differ. Compare explanations 
of examples in Arts. 93 to'102 with explanations in Arts. 108 and 110. 

110. Illustrativb Example X. James had 63 nuts, and 
divided them equally among his 3 brothers ; how many nuts 
did he give to each ? 

' OPERATION. Explanation. — He gave 1 third of 63 nuts to 

each, which are* as many nuts as there are 8*8 in 

3 ) 6^ 63, There are twenty-one 3*8 in 63 ; therefore he 

2 1 gave 21 nuts to eaoh» 

Illustrative Example XI. Horace had 172 apples, and 
sold 1 fourth of them ; how many did he sell ? 

operation. Explanation, — He sold 1 fourth of 1 72 apples, 

which is as many apples as there are 4*8 in 1 72, etc. 

4 ) 1 T 2 In 17 tens or 170, there are 40 or 4 tens of 4'8 ; 

4 3 we write a figure 4 under the line in the ten's 

place, etc. 

* See Intellectual Arithmetic, Sectioa XYL 
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64 INTEGRAL NUMBERS. [Part L 

Note I. — After the pnpil can readily give equal parts of the smaller 
numbers, explanations like the following of UlastratiTe Example XI. ma^ 
be preferred. 

OPERATION. Explanation. — 17 tens eqoal 16 tens plus 1 

4)172 ^^ 1 ^ fourth of 16 tens is 4 tens ; 1 ten with 2 

— T~r units equals 12 units ; 1 fourth of 12 units is 8 

units, and we have for the quotient 4 tens with 

3 units, or 48, the number of apples sold. 

Note IL — In practice the pupils need only say, " 1 fourth of 17, 4 ; I 
fourth of 12, 3. ^iiw. 43." 

Ill, Examples. 

60. What is the price of one chair, when 6 chairs cost 
132 dollars ? Ans. 22 dollars. 

61. Charles bought 8 watch-gnards for. 600 cents, what 
was the price of one watch-guard ? Ans. 15 cents. 

62. When 12 towels can be bought for 444 cents, what is 
the price of 1 towel ? Ans, 37 cents. 

63. A man whose income was 3664 dollars gave 1 ninth 
of it in charity ; how many dollars did he give in charity ? 

64. I have a square field with 692 rods of fencing around 
it ; what is the length of one side of the field ? 

Ans. 148 rods. 

113. Illustbativb Example XII. What is 1 fourth of 
6847 dollars ? 

OPEjtATlON. Explanation, — Here, after dividing what 

we can of the dividend and have whole num- 

4 ) 5 8 4 7 bers in the quotient, we have 3 units of the 

14 6 1} dividend yet undivided. These we can 

also divide by taking 1 fourth of each of 

them ; if 1 fourth of each of the 3 is taken, 

we shall have 8 fourtihs (see Int. Arith.). This is expressed by 

. a figure 3 written over a figure 4 with a short line between them, 

thus |. The whole answer is read 1401 and 3 fourths doUarsr 
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65. What is 1 sixth of 48T9 ? Ana. 813^. 

66. What is 1 third of 36701 ? Ans. 12,233§. 
6T. What is 1 ninth of 8972 ? Ana. 996f . 

68. What is I seventh of 98764 ? Ana. 14,109|. 

69, 70. What is 1 fifth of 4567 ? 1 eighth of 64321 ? 

71. If there are 1461 days in 4 years, what is the average 
number of days in a year ? Ana. 365^ days. 

113* ExAHPLBs IN Both Fobms of Division. 

72. At 8 cents apiece, how many pears can be bought 
for 464 cents ? 

73. How many slates, at 17 cents apiece, may be bought 
for 1360 cents ? 

74. In an orchard there are 495 trees, 45 trees in a row ; 
how many rows are there t 

75. How many barrels of flour, at 14 dollars a barrel, 
can be bought for 175 dollars, and how many dollars will 
remain ? 7 dollars remain. 

76. How many cows, at 35 dollars apiece, can be bought 
for 250 dollars, and how many doUa^rs will remain ? 

5 dollars remain. 

77. How many yoke of oxen, at 165 dollars a yoke, can 
be bought for 1000 dollars ? 10 dollars remain. 

78. How many acres of land, at 140 dollars an acre, can 
be bought for 1756 dollars ? 76 dollars remain. 

79. What is the price of 1 yard of cloth, when 40 yards 
can be bought for 525 cents ? Ana. 13^ cents. 

80. Mr. Prescott had 93 hens, which laid 465 eggs in one 
week ; what was the average number of eggs laid by each 
hen ? Ana. 5 eggs. 
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81. 6000000 pounds of cotton were raised in Illinois in 
one year, the land under cultivation yielding 1000 pounds to 
the acre ; bow many acres w^re lender cultiyation J 

114. Miscellaneous Examples m Review. 

/l. Water freezes at a temperature of 32 degrees Pahren* 
heit, which is 180 degrees lower than the temperature at 
which water boils ; at what degree of temperature does 
water boil ? Ans, 212 degrees. 

2. 133416 emigrants arrived in New Tork in 186T, which 
was 9T31 more than arrived in 1866 ; how many arrived in 
1866? Ans. 123,685 emigrants. 

8. At 2 dollars for pasturing each sheep, during the sum- 
mer, and 3 dollars for feed during the rest of the year, 
what ifi the eost of feeding a flock of 35 sheep for 2 years ? 

Ana. 350 dollank 

4, What will be the cost of fencing 49 miles of railroad 
at 728 dollars a mile ? 

5. A msm who has 1847 dollars wishes to purdiAse a 
house worth 3072 ddk^s ; in how many years can he pay 
for it from his savings, if be saves 245 dollars a year t 

Ans. 5 years. 

_ 6. A man sold a &rm of 42 acres at 90 dollars an acre, 
and with the money received ibr it p^rchafi6d 63 acres of 
woodligid ; what did he pay an acre for his woodland ? 

Ans. 60 dollars. 

7. How many yards of cloth can be made of 5000 pounds 
of wool, if 62 pounds are allowed for waste and 3 pounds 
are put into every yard ? 1,646 yards. 

8. How many yards of cloth at 27 cents a yard will pay 
for 9 pounds of butter at 42 cents a pound, and 1 basket 
worth 81 cents ? v. 
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UNITED STATES MONET. 




Gold Eagle. 

1 Iff* The cent, dime, dollar, and eagle, here represented, 
are pieces of United States money ; they are called coina. 

116* Each of these coins represents a nnit of value. 
Besides these four units, there is another unit called a mill. 

Ten of any lower order of these units are equal to one 
of the next higher order. 

The relative values of these units are as follows : •«— 

10 mills (m.) 2= 1 cent, marked ct. 

10 cents = 1 dime, " d. 

10 dimes = 1 dollar, " $ 

10 dollars = 1 eagle, " E. 

117. One unit of each order may be expressed thus : — 

H I I i 
11111 
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68 INTEGRAL NUMBERS. [Part L 

118* Eagles being tens of dollars, and dimes tens of 
cents, eagles are generally expressed as tens of dollars 
and dimes as tens of cents. 

One unit of each order, then, is expressed thus : — 
$11,111 
and the expression is read 11 dollars, 11 cents, 1 mill. The 
dot (.) used in the expression is called a decimal point. 

Dollars are expressed at the left of the decimal pointy 
cents in the first two places at its right, and mills in the 
third place. 

1 !•• Read the following expressions : — 



1. $8.19 

2. $1,324 

3. $.128 

4. $.0 24 

5. $32.20 

6. $75.26 



t. $30,181 

8. $824.70 

9. $103,082 

10. $908,007 

11. $3000.26 

12. $1708.025 



130* Express the following in figures : — 

13. Fifty-four dollars, twenty-nine cents. $ 54.29. 

14. Ninety-seven dollars, sixty-two cents, five mills. 

$97,625. 

15. Sixty-nine cents, two mills. $ .692. 

16. Five cents, five mills. $ .055. 

17. Eight dollars, three cents, two mills. 

18. Three hundred dollars, twenty-seven cents. 

19. Nine hundred and eight dollars, nine cents. 

20. Ten thousand and thirty dollars, two cents. 

131* To change numbers from units of higher to units 
of lower orders. 

1 cent is equal to how many mills ? 

1 dime is equal to how many cents ? how many mills ? 

1 dollar is equal to how many dimes ? cents ? mills ? 
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Illustratiye Example I. In 5 cents how many^ mills ? 
Explanation, — Since 1 cent equals 10 mills, 

5 cents equal 5 tens of mills, or 50 mills. 

Illustbatiye Example II. In 8 dimes how many cents f 
how many mills ? 
Explanaiion, — Since 1 dime equals 10 cents or 100 mills, 
8 dimes equal 5 « tens of cents, or 80 cento. 

(.8 hundreds of mills, or 800 mills. 

Illustrative Example III. In 5 dollars how many dimes ? 
how many cents? how many mills? 
Explanation. — Since $ 1 equals 10 dimes, 100 cento, or 1000 millSy 
1 5 tens of dimes, or 50 dimes. 

$ 5 equal < 5 hundreds of cento, or 500 cento. 
( 5 thousands of mills, or 5000 mills. 

From the above illustrations, it will be seen that. 
To change numbers from units of higher to units of lower 
orders, we multiply the given number by tJie number of units 
it takes of the lower order to make one unit of the higher order. 

Note. — To express the product of a number multiplied by 10, 100, or 
1000, see Art 79. When the decimal point is given in any example, it is 
only necessary to move the point one, two, or three places to the right as 
occasion may require. 



V 192. Examples. 


Change 




21. $ 2 to dimes. 


27. $ 1 to cento ; to mills. 


Ans, 20 dimes. 


Ans. 100 ct ; 1,000 m. 


22. $15 to cento. 


28. $ 10 to dimes ; to cents. 


Ans. 1,500 cento. 


Ans. 100 d. ; 1,000 ct 


23. $68 to mills. 


29. $ 8.20 to cents. 


Ans. 68,000 millfl. 


30. $ 15.45 to cento. 


24. $.55 to mills. 


81. $ 50.07 to mills. 


Ans. 550 mills. 


32. $ 1000 to cento. 


25. $7.50 to cento. 


33. $ 29.185 to mills. 


Ans. 750 cents. 


34. 34 dollars 7 cento to'miUs. 


26. $.02 to mills. 


35. 158 dollars 20 cento to mills. 
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70 INTEGRAL NUMBERa [Part I. 

133« To change numbers from units of lower to units of 
higher orders. 

Illustbatxyb Example IY. In *10 dimes how many dol- 
lars? 

Explanation. — Since 10 dimes equal 1 dollar, 70 dimes wiU equal 
as many dollars as there are lO's in 70, or 7 dollars. 

Illustrativb Example V. In 400 cents how many dimes t 
how many dollars ? 

Explanation. — Since 10 cents equal 1 dime, 
and 100 cents equal 1 dollar, 
400 cents will equal as man^r dimes as there are lO's in 400 ; and as 
man^r dollars as there are lOO's in 400. 

Hence, 400 cents equal \ 7^^ 

C 4 dollars, i 

Illustbatiys Example YI. In 6000 mills how many cents ? 
how many dimes J how many dollars ? 

Expkmaiion, -^ Since 10 miUs equal 1 cent, 
100 mills equal 1 dime, 
and 1000 mills equal 1 dollar, 
5000 mills will equal as man^r cents as there are lO's in 5000 ; as many 
dimes as there are lOO's in 5000 ; and as man^r dollars as there are 
lOOO's in 5000. 

f 500 cents, 
Hence, 5000 mills equal } 50 dimes, 
( 5 dollan. 

From the above illastrationB, it will be seen that 
To change numbers from units of lower to units of higher 
orders, we divide &ie given number by the number <^ units U 
takes of the louder order to make one unit of (he higher order. 

KotB.— T« diTuto l^ 10, 100, or 1000. Ste Ait 104. 
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134* Examples. 
GhaDge the following te units of higher orders : — 

36. 3000 mills to cents. Ans. 300 cts. 

37. 15000 mills to dollars. Ans, $ 15. 

38. 15000 cents to dollars. Ans. $ 150. 

39. 1524 cents to dollars with cents. Ana. $ 15.24. 

40. 11111 mills to dollars with cents and mills. 

Ana. $11,111. 

41. 3*76 mills to cents with mills. Ana. $ .375. 

42. 146 cents to dollars with cents. 

43. 75000 mills to cents. 

44. 120000 mills to ddlars. 

45. 8600 cents to dollars. 

46. 11424 cents to dollars with cents. 

47. 50341 mills to dollars with cents and mills. 

48. 462 mills to cents with mills. , 

AnornoN, SuvnuonoK^ Multiplication, and Division op 
United States Money. 

ISS, tLLusTBATnrfi ExAMPLE YII. What is the sum of 
$2.07, $80, $50,306, and $78.245 7 

OPBBATION. ExplanaJtion. — We express these nnmbeis in 

figures so that units of the same order shall bo 

$ Z.OT expressed in the same column, and draw a lino 

^^- underneath. 

78 24S Commencing with the mills, we find their sum 

— ? ■ to be 11 mills, which equal 1 cent with 1 mill : 

i^210.621 ^e write a figure 1 under the line, etc., etc 
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196* Examples. 
What is the sum of 

49. $ 37.001 + $ 2.05 + $ .3T6 ? Arts. $ 39.432. ) 

50. $ 257.08 + $ 19 + $ 5.32 ? ^ns. $ 281.40. 

51. $1.50 + $.875 + $2.25 + $.165 + $1.25? 

52. $ 1000.50 + $250 + $4,875 + $ 900.25 ? 

53. Mr. Day earned at one time $13.50, at another 
$25.08, at another $50,125, and at another $6.25; how 
much did he earn in all? 

lay, Illustrativb Example VIII. If I have $767.18, 
and pay $ 88.20 for a suit of clothes, how much shall I have 
left? 

OPERATION. Explanation. — We express $ 767.18, and he^ 

neath we express $ 88.20, so that units of the 

$767.18 same order shall be expressed in the same col- 

OQ OA 

oo.^u umn, and draw a line midemeath. If none of 



$ 678.98 the 8 cents are taken, 8 cents remain ; we write 

a figure 8 under the line, etc., etc 

138. Examples. 
54. How much more is $ 99.20 than $ 78.60 ? 

Ans. $20.60. 
^ 55. What is the diflference between $ 27 and $ 6.38 ? 

Note. — $ 27 = $ 27.00. (Art 121.) 27.00 — 6.38 -= 20.62. 

Ans. $20.62. 

56. How much more must a man get who has $ 25.60 to 
purchase a coat worth $ 30 ? Ans, $ 4.40. 

57. How much more is $ 1.80 than $ .985 ? 

Am. $.815. 

58. If a man who has $50, spends $ 17.625, how much 
wUl he have left ? Ans. $ 32.375. 
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139. Illustratiyb Example IX. If I earn $2.25 each 
day for 6 days, how much money do I earn in all ? 

OPERATION. Explanation. — We express the multiplicaiid 

$ 2.25 and the multiplier 6 under its right-hand 

$2.25 figure, and draw a line beneath; six S's of cents 

Z. are 80 cents, which equal 3 dimes with no cents ; 

$ 13.50 we write a zero, etc. 



190. EXAICPLES. 

59. If each of 9 persons has $ 58.28, how much money 
have all? Ans. $524.52. 

60. If a person earns $ 1000 a year, what will he earn in 
16 years ? Ana. $ 16,000. 

61. Multiply $200.25 by 105. Ans. $21,026.25. 

62. Multiply $18.64 by 24. Ans. $44T.36. 

63. What cost 6 tons of coal at $ 10.36 a ton ? 

64. If a man earns $ 42 a month, how many dollars will 
he earn in a year, or 12 months ? 

65. At $1.25 apiece, what will 2 dozen or 24 hats 
cost? 

131* Illustratiye Example X. How many boxes at 7 
cents a box may be bought for $2.T5 ? 

OPERATION. Explanation. — As man^r boxes at 7 cents 

a box may be bought for $2.75 as there 
t ) 2 T 5 — 2 are 7'8 of cents in $2.75. Before per- 

3 9 forming the division it is necessary that 

the divisor and dividend should be ex- 
pressed in units of the same order. As 
the divisor is cents, we change the dividend to cents. $ 2.75 equal 
275 cents, in which there are thirty-nine 7's of cents and 2 cents re- 
main. Therefore 89 boxes can be bought, and 2 cents remain. 
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13d. Examples. 

66. How many candles at 8 cents apiece can be bought 
for $ 6, and how many cents will remain ? 

Ans. 62 candles, 4 cts. rem. 

6T. Alvin spends $9 for cloth at 60 cents a yard ; how 
many yards did he buy 7 Ar^. 15 yards. 

68. How many toys at If cents each can be bought for. ^ 
$ 10, and how many cents will remain 7 

69. A woman who had $ 3.92 bought as many yards of 
cloth as she could at 18 cents a yard, and spent the rest of 
her money for thread ; how many yards of cloth did she 
buy, and how many cents did she spend for thread 7 

1^« fO. Mr. Greene divided $13.52 equally among 
his 8 children ; what did he give to each 7 Am. $ 1.69. 

11, If 15 pounds of sugar cost $ 1.65, what will 1 pound / 
cost 7 Am. $.11. ' 

72. If 6 chairs cost $ 16.50, what will 1 chair cost 7 

73. What is the cost of 1 concert ticket, if 5 can be 
bought for $1.T5 7 

74. If 8 hens co^t $ 6, what is the cost of 1 hen 7 
NOTB. — $ 6 equals 600 cents ; 1 eighth of 600 cents is 75 cts. Ans. $ .75. 

75. What is 1 sixth of $ 29 7 (Ans. in dollars with cents and 
millB.) Am. $4.833f. 

76. What is 1 seventh of $32 7 Am. $4.571f. 

77. What is 1 fifth of $424 7 Am. $ 84.80. 
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134* MisoBLiiANBons Examples. 

IS. Mary bought flour for *$ 1.85, oil for t .T5, rice for 
$.63, and butter for $ 1.125 i what was the entire cpst ? 
I Am. 1>^3.865. 

79. John earned $l.t5 by picking berries, $1.84 by 
filing wood, and $ .88 by running upon errands ; after 
paying ^2 of his money for boots, how much money had 
he left? Arts. $1.9?. 

80. Charles sold 7 dozen eggs at 24 cents a dozen, and-S 
chickens at 42 cents apiece ; what did be receive for both 
eggs and chickens 7 Ar^. $2.94. 

81. A boyTreceired $5.40 for 6 days' woi'k ; how much 
^did hereceive'for one day's work ? 

82. At 40 cents a box for Btrawberries, how many boxes 
may be bought for $ 8.40 J 

88. Among how maijiy girls m^y ^ 5 be distributed that 
each girl may receive 25 center? 

84. What cost 84 yards of cloth at 18 cents a yard t 

85. How many yards of cloth at 10 cents a yard will pay 
'for "2 pedks of peas at 50 cents a peck? Arts. 10 yards. 

'B6. How many pair^of-shdes at Scents a pair may be 
bought for 16. yiurds of cloth lat 88 cents ayardf 

8T. Mr. Smith owed Mr. Brown $12.3t, and gave in 
payment 1 sheep worth: $ 8.T5, and the rest in money ; how 
much did he give in money ? 

88. In one year there are 52 weeks of 7 days each, and 1 
day besides ; if a man spends 10 cents a 4ay for cigars, how 
much does he spend in 1 year 7 ^ Am. .$86.50. 



Digitized by 



Googk 



76 INTEGRAL NUMBERS. [Pakt L 

COINS AND PAPER KONET. 

13ff« The legal coins of the United States are : — 



Gold. 






SUyer. 




Double-Eagle 


= 


$20.00 


Dollar 


= $ 1.00 


Eagle 


:^ 


10.00 


Half-dollar 


= .50 


Half-Eagle 


= 


5.00 


Quarter-dollar 


= .25 


Quarter-Eagle 


= 


2.50 


Dime 


= .10 


Three-dollar piece 


= 


3.00 


Half-dime 


= .05 


One-dollar piece 


= 


1.00 


Three-cent piece 


= .03 



Nickel and copper 1-cent, 3-cent, and 5-cent pieces. 
Copper 1-cent and 2-cent pieces. 

KoTB I. — The gold coin is hardened by an alloy of ^ copper and silver 
(the silver not to exceed the copper). The silver coin is hardened by ^ 
copper. The cent and the two-cent piece, cpined since 1866, have 95 parts 
of copper to 5 parts of tin and zinc. The three-cent and five-cent pieces have 
75 parts of copper to 25 parts of nickel. 

NoTB 11. — At present (1869) gold and silver coins are rarely nsed in this 
country, and their place is supplied by paper money, intended to represent 
the same value as the coins themselves. This paper money, govenunent 
promises to exchange for coin at a 'atore timcu 



190* EXAICPLES. 

NoTB. — As many as possible of the foUowiog questions should be per- 
formed without the use of the slate. 

89. How many cents are there in one 50-cent piece with 
two 25-cent, four 10-cent and three 3-cent pieces ? 

90. How many more cents must a person get to have 
2 dollars, who has three 25-cent pieces and four 10-cent 
pieces ? 

91. How many dollars with how many cents in all has a 
man who has two 3-dollar bills, five 1-dollar bills, one 10- 
dollar bill, seven 2-dollar bills, four 50-cent pieces, two 25- 
oent, three 10-cent, and three 5-cent pieces ? 

Ans. $87.95. 
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92. Jane bonght 2 yards of cloth at 3T cents a yard, 1 
paper of pins for 20 cents, and 2 dozen buttons at 30 cents 
a dozen ; she gave in payment a 2-dollar bill ; how many 
cents should she receive in return ? Ans. 46 cts. 

93. Park spent 18 cents for a fish-line, 8 cents for fish- 
hooks, and 50 cents for a fishing-rod ; he gave in payment 
three 25-cent pieces and one 10-cent piece ; how many cents 
should he receive in return ? Ans. 9 cts. 

94. Henry had four 10-cent pieces, one 5-cent, and four 
3-cent pieces; with his money he bought two quires of 
paper at 20 cents a quire, and as many pencils at 6 cents 
apiece as he could pay for, and gave the rest of his money 
for rubber ; what did he give for rubber ? Ans. 6 cts. 

JH^* Exercises in counting monej itself, and in " making change," are 
eamestlj recommended. 



ACCOUNTS AND BILLS. 

X 

137« When one person or company sells goods or 
renders service to another, it is customary for one or both 
of the parties to make a record of the transaction specifying 
the articles sold, the price and amount, the kind of service 
rendered, value, etc. Such a recoid is an account. 

138* Persons who owe a debt are called debtors. 

139. Persons to whom a debt is owed are called cred- 
itors. 

140* An account of goods sold, given by the seller to 
the buyer, containing the quantities and prices of the arti- 
cles, etc., is a bilL 

141* When a bill, having been paid, is signed by the 
creditor, or some one authorized to sign for him, it becomes 
a receipt 
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149* Examples. 
Fihd the cost cft each item in the following bills and the 
amounts of the bills : — 

95. Salem, April 10, ISfiS. 

Mr. Jaxbb Gbocksb^ 

To Fbkkman Colb, Dr.* 

Maroh 3d* To 13 bash, potatoes @ 60 ots.f . . . $ 7.80 

'' 8 lbs. grass. seed® 42 cts 3^36 

April Tth. " 6 days' labor of self @ $3.00. . 18.00 

" 4 daysMabor of boy @ $ 1.26. . . 6.00 

" use of team 4 days @ $ 2.00 . . 8.00 

$42.16 
Received Payment, 

Freeman Cole. 

V 

96. St, Louis, July 9, 1868. 

Mrs. £. B. Stdipson, 

Bought of Styles & Boby. 

14 yds. calico @ 18 cts 

34 yds. sheeting @ 22 cts 

6 yds. broadcloth @ $ 3.60 

12 yds. flannel @ 15 cts 

8 handkerchiefs @ 42 cts 



$ 39.86 
Beceived Payment, 

Styles & Boby. 
Per J. Flint 
* Debtor. This means that Mr. Crocker is debtor to Mr. Cole, 
t This means 13 bnahels of potatoes at 60 cents a bosheL 
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Find the balance of the foUawing account : — 
91. Herkimer, Sept W, 1868, 

Mr. M. J. Day, 

- To Tmotht Clovke, Dr. 
To 100 bosh, potatoes @ 62 cts. . . . 

'' 2 bush, beets @ 80 cts 

" 12 doz. eggs @ It cts 

" 5 bush, turnips @ 4Q cts. . . • 
Cr.* 

By 20 lbs. rice @ 8 cts 

*' 96 lbs. sugar @ 13 cts 

" 12 lbs. raisins @ 22 cts 

Balance due T. Glover, $ 50.92 

143. Perform the following examples and make out th 
bills. 

98. December 24, 1868. Mr. Ezra Jones bought of 
Clara Day 2 work-boxes at $ l.t5 apiece, 8 yards ribbon at 
10 cents a yard, 3 tops at 17 cents apiece, and 4 handker- 
chiefs at 23 cents apiece. What is the amount of Miss 
Day's biU? ^in«. $6.T3. 

99. Mr. C. Dyer sold to James Hurd 2 Worcester's Dic- 
tionaries at $1.15 apiece, 9 spellers at 35 cents apiece, 18 
Written Arithmetics at 88 cents s^iece, and 50 Primary 
Arithmetics at 25 cents apiece. What was the amount of 
Dyer's bill? Am, $33.79, 

100. Thomas Winn sold to J. Smith 12 dozen cabbages 
at 12 cents apiece, 20 heads of lettuce at 6 cents a head, and 
2 bushels of beets at 75 cents a bushel ; he bought of J. 
Smith 3 pounds of steak at 24 cents a pound, and 5 pounds 
of veal at 15 cents a pound. What is the balance due 
Winn? Am. $18.51. 

27^ For Dictatioa Exercises, see " Manual and Key," pages 40-43. ^ 

* Creditor. This means that Mr. Day is credited for the goods deliyered 
by him to Mr. Cloyer. 
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144* General Beyiew, No. 2. 

1. How much must you add to 228 to make 1000 f 

2. What is the difference between 2832 -f- 1291 and 
2832 — 1279? 

3. Add the difference between 3291 and 1827 to the sum 
of 9836 and 298T. 

X4. If of a debt of $1162 there remains unpaid $88T, 
how much has been paid ? 

5. If 5000 is a subtrahend and 278 the remainder, what 
is the minuend ? 

6. If at 28 cents each 368 fowls were bought for a 
certain sum, what was the sum ? 

I. If $22.68 is a dividend and $ 2.52 the quotient, what 
is the divisor ? 

8. If $ 132.30 is the product and $4.90 the multiplicand, 
what is the multiplier ? 

9. If $ 13.80 is the product and 23 the multiplier, what 
is the multiplicand ? 

10. If 3924 is divided by 18, and to the quotient 132 is 
added, this sum multiplied by 9, and that product diminished 
by 27, what is the result ? 

II. Of a debt of $273 there have been paid $48.72, 
$82.24, $21.50, and $36.28; if the balance of the debt 
be paid with boards at 2 cents a foot, how many feet will 
be required ? 

12. Mr. Thomas Winship owes Mr. Leonard Carpenter for 
2780 feet of boards at 4 cents per foot, 628 feet of joist at 
5 cents per foot, 11 thousand bricks at $ 12.50 per thousand, 
and 17 days of labor at $ 3.25 per day. 

Make out and receipt the bill for the above, dating it at 
the present time, and at your place of residence, v^ 

Sl^" For Dictation Exerdfles upon this Review, see " Manual and K^ 
page44. 
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t4S. If we compare six objects with two Qldects of 
the same kind, we find that six equals three hooa ; we thus 
determine the relation of the numbers six and two. 

What is the reJoHon of (he numberafour and two t 

146* We have now illustrated a number (Art. 1), ex- 
pressing numbers (Art. 2), combining numbers (Art. 41), 
and the relation of numbers (Art. 145). 

The knowledge of numbers, of expressing and combining 
numbers, and of the relation of numbers, is Arithmetic. 

Define ArUhmetic. 



NOTATION AND NUMERATION. 

147* Topical Review in Notation and Numeration. 

The pupil mKj illustrate the following topics to his class, using 
common objects when practicable, and giving definitions.* 

1. A number. (Art 1.) 

2. Expressing numbers. (Art. 2.) 

8. Combining numbers. (Arts. 40, 41.) 

4. Relation of numbers. (Art. 145.) 

5. Arithmetic. (Art 146.) 

* To thb Tbaohbr.— For method of condacting this and the follow- 
ing topical reyiews, see " Manual and Key" to Ulustratiye Practical Arith- 
metic, pages 46 - &0. 

6 
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6. Figares and Notation. (Art. 3.) 

7. Units of first and second orders. (Art. 4.) 

8. Expressing numbers from ten to ninety-nine. (Art 5.) 

9. Units of the third order, and expressing nmnben from one 
bundred to nine hundred ninety-nine. (Jbts. 7, 8.) 

10. Units of fourth and fifth orders. (Arts. 11-14.) 

11. Manner of repressing units generally, with table of units. 
(Art 15.) 

12. Groups. (Arts. 19, 20.) 
1^ Numeration, (Art 81«) 

14. Construct a Numeration TidbJe* (Art 82.) 

15. Make a rule for reading a number expressed by fignzes (Art 
28), and compare it with the rule found in Art 150. 

16. Make a rule for expressing numbers in figures (Art 80), 
and compare it with the rule found in Art 151. 



DECIMAL SYSTEM. 

148* We have leimied how the orders of unita are 
formed and how they are expressed. (Arts. 1^30.) 

We have seen (Art. 15) that 10 units = 1 ten, 10 tens 
s= 1 hundred, 10 hundreds = 1 thousand, etc. 

A succession of numbers, as 10« 10, 10, showing the 
number of units of each lower order taken to make a unit 
of the next higher, is a scale. A scale which is made up 
of tens, is a scale of tena 

Defiv£ a scale; a scale of tern. 

A system of numbers whose units increase h^ a scale 
of tens is a decimal bjbXwol of niimbex& 

Define a decimal system of numbers. 

The system of numbers in general use is the decimal 
system. 

149* Name the orders of units in the number 53, with 
the numbers of units of the several orders. 

Ans. There are 3 units of the first order and 5 units of 
the second order, or 3 units and 5 tens. (Art. 32.) 
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Name the numbera of units of the several orders in 375. 

Ans. There are 5 units of the first order, Y units of the 
second order, and 3 units of the third order, or 5 units, 7 
tens, and 3 hundreds. 

The numbers of units of the several orders in a number 
are called the terms of the number. 

Define (he terms of a nwmher. 

EXBBGISSS. 

Name the terms of the following numbers : — 

I. 12 5. Ans, One hondred, two tena, five mute. 



2. 3 3 4. 
8. 5 2 6. 



4. 8 3 3 3. 6. 8 8 8 4. 

5. 4 4 0. 7. 1 8 4 6 2. 



ISO* Bule for reading numbers expressed in figures.' 

1. Beginning at the right and proceeding towards (he lefi^ separate by 
commas the collection of figures into groups of three figures each. 

2. Then name the number expressed in the left-hand group, together 
with the group, and thus proceed firom left to right, omitting the name 
^* units** after (he units* group 

NoTB.— In Part I. (Art 22), fhe names of the groups are given to trUUont; 
the names of the next five higher groups firom (rittioiu are quadrillion$f ^[vii^ 
UOions, textiUUmi^ sqiUlUontf and ocUUions. 

Exercises. 
Bead the following : — 

1. 2 2 4 6 8. 

2. 8 9 1. 
8. 8 8 4 7 0. 

4. 5 10 0. 

5. 1745087 5. 



6. 14 6 8^0 0^1 2 4. 

7. 8 8 4 0'8 6 0. 

8. 10^4 6 8*8 244 16. 

9. 7 0^3 0^0 4 5^0 7 2. 
10. 101840 78 76 40 0, 



ISl. Rule for expressing numbers in figures, 
Beginning with the group highest in order, express the numher of that 
group ; then, at the right, express the number of the next group, and 
thus proceed with each succeeding group, supplying vacant places in the 
expression with zeros. 
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Exercises. 
Express the following in figures : — 

11. Thirty-three millioii. 

12. Eight hundred twenty-four million, ax hundred thousand. 

13. Nineteen million, seventy thousand. 

14. Three hundred one million, seven hundred forty thousand. 

15. One billion, one million, one thousand, one hundred. 

1 6. Twenty-two billion, one hundred thirteen thousand, one hundred 
eighty-seven. 

1 7. Four hundred billion, four hundred eighty thousand. 

18. Seven trillion, four hundred twenty-five billion, two hundred 
twelve million. 

19. Sixteen quadrillion, nine hundred thousand. 

20. One quadrillion^ thirty-dx billion, two hundred. 



ADDITION. 

Iff 3* ToHCAL Review in Addition. 

The pupil may illustrate the following topics to his class, using 
common objects, and giving definitions.* 

1. Addition. (Arts. 42 - 44.) 

2. Sum or amount. (Art 45.) 

3. Manner of adding units of a single order. (Art 46.) 

4. Method of proof of addition. (Art 46.) 

5. Meaning and use of the word " plus." (Art. 47.) 

6. Use of the sign for addition. (Art 48.) 

7. Use of the sign of equality. (Art 49.) 

8. Manner of adding numbers in which the amount of units of each 
order is less than ten. (Art 51.) 

9. Manner of adding numbers in which the amount of units <^ any 
order exceeds ten. (Art 52.) 

}0. Make a rule for addition (Arts. 51, 52), and compare it with 
the rule in Art 154. 

« See " Manual and Key/' page 46. 
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1S3« Exercise. 
A pupil (or the teacher) may assign to the class numbers consisting 
of hundreds, with tens and units. As these numbers are assigned, 
the pupils may express them upon their slates, and commence to 
add simultaneously, each giving a signal when he has finished. The 
pupil who finds the true answer Jirst, may be presumed to add the 
best 

1S4. BuLE FOR Addition. 

1. Express the numbers to he added so that units of the same order shall 
he expressed in the same column ; draw a line beneath. 

2. Add the units of the lowest order first ; express the units of their 
sum under the line in the units' place^ and reserve the tens, if there are 
any, to add with the tens expressed in the next column, 

3. Proceed in the same way to add the tens, hundreds, etc., expressing 
the entire result of the last addition. 

tSSm Examples. 

1. A teacher spent of his salary $ 820 for the support of 
his family, $ 32 for books, $ 45 for religious and charitable 
purposes, and had $ 43 left ; what was his salary ? 

2. How many feet of fencing will be required to en- 
close a lot of land measuring on each of two sides 184 
feet, on the third side 294 feet, and on the fourth side 278 
feet? 

3. A farmer raised 45 bushels of grain in one year, 235 
bushels the next year, 784 bushels the third year, and the 
fourth year as much as he raised during the second and 
third ; how many bushels did he raise in all ? 

4. How many square miles are there in the United States, 
there being in the New England States 63700, in the Middle 
Atlantic States 173600, in the Southern Atlantic States 
186500, in the Central States 691500, in the Gulf States 
381000, in the Pacific States 415000, in Alaska 371800, 
and in the other Territories 1472400 7 
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5. 


6. 


7. 


f 16.00 


/6.40 


/8.13 


3.86 


6.S7 


4.48 


8.07 


52.25 


16,72 


17.63 


25.25 


9.19 


4.17 


48.00 


5.84 


88.00 


3.75 


126.08 



SUBTRACTION. 

ltS6« Topical Review in Subtraction. 
The pupil may now illustrate the following topics to his class, using 
common objects and giving definitions. 

1. Subtraction. (Art 58.) 

2. Minuend, Subtrahend, and Remsunder. (Arts. 54 - 56.) 
8. Manner of expressing the operation. (Art 59.) 

4. Subtraction compared with addition. (Art 59, Rem.) 

5. Use of the sign of subtraction. (Art. 60.) 

6. Manner of operating when each term of the subtrahend iis less 
than the corresponding term of the minuend. (Art 61.) 

7. Proof for subtraction. (Art 62.) 

8. Manner of operating when any term of the subtrahend is greater 
than the corresponding term of the minuend. (Art 64.) 

9. Manner of operating when zeros occur in the expression for th^ 
minuend. (Art. 66.) 

10. Make a rule for subtraction, and compare it with the nde m 
Art 158. 

tSS7» Exercise. 
A pupil (or the teacher) may assign to the class an example in 
subtraction, the minuend of which is expressed bj 7 figures, and the 
subtrahend by 6, to see who will first find the correct answer. 

1S8« Rule for Subtraction. 
1. Write Hie expresmn of the minuend, and underneath it that of the 
subtrahend, so that units of the same order shall he expressed in the same 
column ; draw a line beneath. 
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2. Begin with the units of the lowest order to subtract^ and proceed to 
the highest^ taking each term of the subtrahend out of the corresponding 
term of the minuend; express tM remainder under the line in its proper 
place, 

S. If any term of the minuend is less than the corresponding term of 
the subtrahend^ increase it by adding to it one unit of the next higher 
order changed to ten of the lower order, and then svhtract 

4. Bear in mind, in subtracting the fiext term, that the term expressed 
above has been diminished by one, 

1S9« ExAi^PLEs IK Addition and Subtraction. 

1. A man paid 1 6525 for a house and farm, $ 2750 being 
the price of the bouse ; what was the price of the farm ? 

2. How old is a man who was bom in 1829 ? 

3. How many years were there from the invention of the 
printing-press in the year 1440 to the publication of the 
first newspaper in 1630? 

4. In the year ending June, 1840, the United States 
yielded 1443'7692'7 bushels of coal, all but '7'7382'732 bushels 
of which were mined in Pennsylvania ; how many bushels 
of cpal were mined in Pennsylvania ? 

5. In one year the three great salt-producing States, New 
York, Ohio, and Virginia, produced 11322088 bushels of salt; 
of this quantity Ohio produced 1T44240 bushels, Virginia 
2056513 bushels ; how many bushels did New York pro- 
duce ? 

6. Socrates was bom in the year 468 B. C, and died in 
the year 399 B. C. ; at what age did he die ? 

T. How many years was it from the death of Solomon, 
in the year 916 B. C, to that of Socrates ? 

8. How many years from the birth of Socrates to the 
birth of Shakespeare, who was born in the year 1564 A. D. ? 

9. Shakespeare died in 1616 ; how old was he when he 
died? 
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MULTIPLICATION. 

160* Topical Review in Multipucation. 
The pupil may illustrate the following topics to his class, using 
common objects, and giving definitions. 

1. Multiplication. (Art 69.) 

2. Multiplicand, Multiplier, Product (Arts. 70 - 72.) 

3. Manner of expressing the operation. (Art 78.) 

4. Multiplication compared with addition. (Art 73, Rem.) 

5. Use of the sign of multiplication. (Art 74.) 

6. Manner of operating when the product of the units of any order 
exceeds ten. (Art 76.) 

7. When the multiplier is 10, 100, etc. (Art 79.) 

8. When zeros occur at the right of expressions for the multiplier. 
(Art 81.) 

9. When there are tens and units in the multiplicand and multi- 
plier. (Art 82.) 

10. When zeros occur at the right of both expressions. (Art 85, 
Note.) 

11. Proof for multiplication. (Art 83.) 

12. Make a rule for multiplication, and compare it with the rule in 
Art 162. 

161« Exercise. 
A pupil (or the teacher) may assign test examples in multiplication, 
in which the multiplicands shall contain, at least, four terms, and the 
multipliers from one to three terms. 

163* Rule fob Multiplioation. 
1. Write the expression of the multiplicand and underneath it that of 
the multiplier; draw a line heneath, 

' ^. If the mvUipUet consists of one term only, multiply the units of the 
multiplicand by the multiplier; express the units of the product under 
the line in the units* place^ and reserve the tens, if there are any, to add 
toith the next product 
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3. Proceed in (he same way to mtiUiply the oiher terms of the muUi- 
jjiiicandy expressing the whole of the last product 

4. If the midHplier consists of more than one term, proceed in the 
same manner to multiply by the other terms of the multiplier in order, 
writing the figures expressing each partial product so that units of the 
same order shall be expressed in the same column, 

5. Add the partial products thus obtained^ and the result wiU be th§ 
entire product. 

NoTB. — For oontractioiiB in Multiplication, see Appendix. 

163. Examples in Addition, Subtraction, and Multipli. 
)r cation. 

1. A merchant bought 44 pieces of cloth, each piece con% 
taining 38 yards, and paid $ 5 a yard for it ; what did hfr 
pay for the whole ? 

2. K 18 men can do a piece of work in 22 days, how 
many men can do it in one day ? 

3. How many hours will it take one person to do as much 
work as 3T will do in 2 days of 11 hours each ? 

4. A man, on receiving his week's wages, bought 7 pounds 
of beef at 13 cents a pound, 3 pecks of apples at 35 cents 
a peck, and 1 gallon of oil for 62 cents, and had $ 12.42 
left ; what were his week's wages ? 

5. A farmer cut 800 cords of wood, of which he sold 626 
cords at $8 a cord, and the remainder at $11 a cord; 
what did he receive for the whole ? 

6. If a person receives a salary of $ 1000 a year, and 
spends $ 208 a year for board, $ 125 for clothing, and $ 250 
for other expenses, what does he save in 5 years ? 

7. A man had $ 8000, and purchased 52 acres of land at 
$125 an acre, 2 yoke of oxen at $195 a yoke, and one 
plough for $ It ; how many dollars had he left ? 
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DIVISION. 

t64« Topical Reyiew nr Divisioh. 
Hie pupil may illostriate the following^ ^^99> to his^ daas, nnng 
common objects and giving definitions. 

1. Division. (Art 86.) 

2. Dividend, Divisor, Quotient (Arts. 87-89.) 

3. Remainder. (Art 90.) 

4. Manner of expressing the operation. (Art 91.) 

5. Division compared with multiplication. (Art 91, Bem.) 

6. Use of the sign of division. (Art 92.) 

7. Manner of operating in short division when each term of the 
dividend contains the divisor without a remainder. (Art 98.) 

8. When units of higher ordeti are changed to those of Ipwep. 
(Arte. 95-97.) 

9. Long division. (Arte. 100, 102.) 

10. When the divisor is 10, 100, 1000, etc (Art 104.) 

11. When the divisor is a number of lO's, loo's, etc (Art 106.) 

12. Ph)of for di^on. (Art 98.) 

18. Meaning of 1 half, 1. third, etc (Art 109.) 

14. Manner of finding one of the equal parte of a number, as 1 
half, 1 thiid, etc (Art. 110.) 

15. Manner of operating when the quotient obtained is a whole 
number with one or more parte of units. (Art 112.) 

16. Make a rule for division, and compare it with the rule in 
Art 166. 

16tl« EXEBCISK. 

A pupil (or the teacher) may assign test examples in division. 

t66« Rule for Division. 

1. Write the expression of the dividend; at the left draw a curved 
Une ; at ^ left of this line express the divisor. 

2. See how many numbers equal to the divisor are contained in the 
highest term or terms of the dividend, 

8. Express the result for the first term of the quotient at the right in 
long division^ beneath in short division. ^ I 
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4. Mvidply the divisor by this temu 

5. Take the prodtu^ikus^obtamedmAoflhaipaH of the. divide 

6. Unite the next term of ike dividend with the remamder, divide a$ 
before the num^ thm. formed^ and thus continue till ail the terms of th^ 
dividend are used^ 

7. Should, there be ajfnal remainder, express it with the quotient., 

NoTB I. — If at any time the diviaor is not contained in any partial divi- 
dend, write a zero in the quotient, and increase the partial dividend hj 
uniting with it the next term. 

Note II. — For contractions in Division, see Appendix. 

167* Examples in Addition^ Subtractiok, MuLTiPLioAnoN, 
AND Division. 

1. In Camden County, New Jersey, there are T31 farms, 
occupying '73571 acres of land ; what is the average num- 
ber of acres in each farm ? 

2. If by a machine 1500 sheets of paper can be folded in 
1 hour, in how many hours can the sheets be folded for 
6000 pamphlets of 2 sheets each ? 

3^. In the circumference of the earth, which equals 360 
degrees, there are 24898 miles ; how many miles are there 
^ a degree ? V 

4. If light travels 184000 miles in a second, how many 
seconds is it in coming from the sun to the earth, a distance 
of92000,j()00ofmiles?* 

5. I bought three pieces of cloth, the first of which cost 
$62, the second $15 more than the first, and the third 
as much as the first and second ; what did all cost ? 

6. The distance fi^m the surface of the sun to its centre 
is 428000 miles>* and the distance of the moon from the earth f 
is 240000 miles. If the centre of the sun could be placed at 
the centre of the earth, how much beyond the orbit of th^ 
moon would the sun's surface extend ? , 

7. On the 1st of October, I86T, the sum of $ 5692T.62 was 
* Loomifl's Astronomy. f From centre to centre. 
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due depositors in the Freedmen's Savings Bank in Wash- 
ington. During the month, $25489.36 was deposited, and 
$23952.32 was drawn out ; what was due depositors at the 
end of the month ? Ans. $ 58,464.66. 

8. If a railroad car goes 32 miles in an hour, how far 
would it go in 3 days of 24 hours, allowing 3 hours each 
day for stopping ? 

9. Two boys start at the same place and trundle hoops 
in the same direction, one at the rate of 352 feet a minute, 
and the other at the rate of 278 feet a minute ; how far 
apart will they be at the end of 15 minutes ? 

10. Two vessels start at the same place and sail in 
opposite directions, one at the rate of 60 miles a day, and 
the other at the rate of 23 miles a day ; how far apart will 
they be at the end of 8 days ? 

11. Two locomotives start simultaneously, one at Buffalo, 
the other at Albany, 325 miles apart, and move towards each 
other, one at the rate of 28 miles an hour, and the other at 
the rate of 16 miles an hour ; how far apart will they be at 
the end of T hours ? 

12. If 13 pounds of tea cost $ 16.25, what will 1 pound 
cost ? what will 10 pounds cost ? 

13. If 5 boxes of pens cost $ 4.20, what will 12 boxes 
cost at the same rate ? 

14. If 2 men can do a certain piece of work in 18 days, 
in how many days can 1 man do the same work 1 in how 
many days can 9 men do it ? 

15. In how many days can 45 men weave as much cloth 
as 60 men can weave in 21 days ? Ans. 36 days. 

16. How many days would the same provision last 13 
horses which lasts 12 horses 52 days? 

It. How many horses at $ 150 each can be bought for the 
same sum that will pay for 2 acres of land at $ 600 an acre 7 
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UNITED STATES MONET. 

168* Topical Review in United States Monet. 
The pupil may illastrate the following topics to his class : — 

1. The units of United States Money with relative values. (Art 
115, 116.) 

2. The manner of expressing these units in figures and reading the 
expressions. (Art 118.) 

3. The manner of changing a number to units of lower orders. 
(Art. 121.) 

4. The manner of changing a number to units of higher orders. 
(Art. 123.) 

5. Addition of United States Money. (Art 125.) 

6. Subtraction. (Art. 127.) 

7. Multiplication. (Art 129.) 

8. Division. (Art 131.) 

9. Coins. (Art 135.) 

10. Accounts, Debtor and Creditor, Bills of parcels, receipts, 
stamps. (Arts. 137-141.) 

SYMBOLS OP OPERATION. 

160. The signs of the various arithmetical operations 
have been previously explained ; their use will now be 
further illustrated. 

Example I. In an orchard there are 6 rows of trees, each 
row containing 10 apple-trees and 8 pear-trees ; how many 
trees are there in the orchard ? 

Example II. In another orchard there are 10 apple-trees, 
also 6 rows of 8 pear-trees each ; how many trees are there 
in this orchard ? 

Before doing the work of the above, we may indicate the operations 

thus: 

Example I. (10 + 8) X 6 or 10 + 8 X 6 • 
Example IL 10 -f- 8 X 6 . 
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In Example L the parenthesis ()) or the vincalum , indicates 

that the same operation is to be performed uix>n both 10 and 8 or 
upon 10 and 8 combined. In E2^ple IL 6 is a multiplier of 8 
alone. 

When. 'Such expressions occur/ 1^ numbers tohase expressions are 
united by a parenthesis or a vinculum should first be combined; next 
those which are immediately affected by the sign of multiplication or 
division; after which the resuUs should be added or subtracted as indi- 
cated by the signs. 



Examples. 
f7D« Perform the work indicated in the following : ^^ 
9 X 2 -r 6 + 6. Ans. 8. 

[(l2— 2) -T- 2] X 4. Ans. 20. 



12X2 + 8 , , . ^^ 
7 — — -f- 7. Ans. 16. 



4. (3 + 2X6)-=- Ifi. -4fw. 2. 



6. i60 + 10-/(4 + 2)Jx2. 

Ans. 8. 
6. 17 + 6 X 63 -^ 9. 



7. (8+6 + 2) X 4. , / 

. , . 4 X 10+9 

^8. 182-^12 + 6+ ^ y ^ . 



171« Indicate and perform the operations in the follow- 
ing examples : — 

9. If a man worked 10 hours a day by daylight and 6 
hours a day by gaslight, how many hours did he work in 5 
days? (10 + 6)X5 Jn«. 80 hours. 

10. If a man worked 10 houtB In 1 day by daylight 
and 6 hours a day for 5 days by gaslight, how tnany hours 
did he work in all f 10 + 6X6 ^^ 40 hours. 

11. A person who had $ 26 earned $ 2 a day for 13 days ; 
at $ 4 a week for board, how many weeks' board could he 
pay with his money? Ana. 13 weeks' board. 

12. A butcher offered to sell a piece of meat weighing 
21 pounds at 15 cents a pound ; if he sold 12 pouhds of the 
inferior part of the piece at 9 cents a pound, at what price 
per pound must he sell the remainder, that he may lose 
nothing ? Ans. ^3 cents. 
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^ PBOPERTIES OF NUMBERS. 

173* All numbers with which we are now familiar, as 
three, four, twenty, etc., are made up of units, each of 
which is complete in itself. Such a unit is an intogral 
unit or an integer. 

A collection of integral units is an integral number. 

WJuU is an integral unit f An integral number f 

ITS* If we "have 6 blocks and place them in groups of 
3 blocks each, we have two 3's of 
BBl BBB blocks. 

Again, if we place them in groups 
Btt Stt SB of 2 blocks each, we have three 2's of 

blocks. 
Because 6 is made up of a number (2) of 3's, or a num- 
ber (3) of 2's, each of the numbers 2 and 3 is a fiactor of 6. 
What is a factor of a number? 

Ans. A factor of a number is a number employed either 
as a multiplicand or multiplier to make the number.* 

l^OTB I. — Because a fiEU^r of a number can exactly diride the namber, 
or, when applied successively to the different parts of the number, exactly 
measures it, a factor is also called a divisor or measure of the number. 

NoTB n. — To measure 15, 5 must be applied as a measure 3 times, 3 
must be applied as a measure 5 times ; hence such expressions as "3 times 
5 are 15," " 5 in 15, 3 times," " A's age is three times that of B," eto. ; in 
which sense the use of the word times is correct 

NoTB m. — Because every integral number is made up of ones, one is a 
&ctor of every integral number, and because every integral number shows 
how many ones are united in itself, every integral number is a factor of 
itself. 

* When the word ** factor '* is used in this Arithmetic, reference is made to 
^tiSi^i factors' only. 
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NoTB IV. — In naming the factors of a number, the number itself and 
one may be omitted. 

174. Name the factors of 8 ; of 9 ; of 12. 
Each of these numbers has other factors besides itself 
and one ; such a number is a composite number. 
Whai is a composite number f 

17S« Certain numbers, as t, 11, 13, cannot be separated 
into equal groups of integers ; each of these numbers con* 
tains no factor except itself and one, and is called a prime 
number. 

What is a prime number f 

Name all the prime numbers from 1 to 50 ; all the compo- 
site numbers to 50. 

176. A factor that is a prime number is called a 
prime factor. 

What is a prime factor f 
Name the prime factors of 12. 

1 77. What are the factors of 8 ? of 9 ? 

These numbers have no factors which are alike. Such 
numbers are said to be prime to each other. 
Are 5 and 6 prime to each other ? are 6 and 15 ? 

178. Methods of ascertaining when numbers contain 
certain factors. 

1. Any number which is made up of 2*8, as 6, 8, 10, etc., can be 
separated into two equal integral parts ; because such a number can 
be separated into two such parts, it is an even number. 

What is an even number f Name any two even numbers. 

The figure expressing the units of every even number is 0, 2, 4, 6, or 8. 

2. Any number which cannot be separated into two equal integral 
parts, as 3, 5, 7, is an odd number. 

T 
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What is an odd number t Name any two odd numberg. 

The figure expressing tlie units of every odd number is 1, 8, 5, 7, or 9. 

3. Because every even number is made up of 2's, 2 is a factor of 
every even number. 

4. For reasons given in tbe Key and Manual, 8 and 9 are respec- 
tively factors of any number the sum of whose digits * contains 8 or 9 
as a factor. 

Is 3 a factor of 258 ? Is 9 ? 

5. Is 4 a factor of 100 ? of 200 ? of 224 ? of 226 ? 

Because 4 is a factor of 100, it is a factor of any number of 
100*8 ; if then it is a factor of the tens with the units of any number 
it is a factor of the entire number. 

Is 4 a factor of 368 ? of 516 ? 

6. Is 5 a factor of 10 ? of 60 ? of 65? of 68 ? 

Because 5 is a factor of 10, it is a factor of any number of lO's; 
if the figure expressing tbe units of a nuinuer is u or 5, 5 must be a 
fiictor of the entire number. 

Is 5 a factor of 36 ? of 560 ? of 435 ? 

7. Because 6 equals two 3*s, 6 is a factor of any even number 
which contains 3 as a factor. 

Is 6 a factor of 423 ? of 222? 

8. Is 8 a factor of 1000 ? of 3000 ? of 3128? of 3125^? 
Because 8 is a factor of 1000, it is a factor of any number of 

1000*s; if then it is a factor of the hundreds with the tens and units 
of any number, it is a factor of the entire number. 
Is 8 a factor of 2874 ? of 3536 ? 

9. Because 10, 100, 1000, etc., are severally factors of themselves, 
they are respectively factors of any number of lO's, lOO's, or 1000*s, 
or of any number whose expression contains at the right, one, two, or 
three zeros. 

Is 10 a factor of 8400 ? is 100 ? is 1000 ? 

10. A composite number, as 12, is a factor of another number, as 
36^ when all the factors of the former number are factors of the latter 
number also. 

* ^Digits are numbers represented by the nine figures 1, 2, 8, 4, 6, 6, 7, 8, 9, 
without regard to the order of their units. 
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179. Prime 


Numbers to 1201. 






1 


61 


151 


251 


359 


463 


593 


701 


827 


953 


1069 


2 


67 


157 


267 


367 


467 


699 


709 


829 


967 


1087 


8 


71 


163 


263 


373 


479 


601 


719 


839 


971 


1091 


5 


73 


107 


269 


379 


487 


607 


727 


853 


977 


1093 


7 


79 


173 


271 


283 


491 


613 


733 


857 


983 


1097 


11 


83 


179 


277 


389 


499 


617 


739 


859 


991 


1103 


13 


89 


181 


281 


3^7 


503 


619 


743 


863 


997 


1109 


17 


97 


191 


283 


401 


509 


631 


751 


877 


1009 


1117 


19 


101 


193 


293 


409 


521 


641 


757 


881 


1013 


1123 


23 


103 


197 


307 


419 


623 


643 


761 


883 


1019 


1129 


29 


107 


199 


311 


421 


541 


647 


769 


887 


1021 


1161 


31 


109 


211 


313 


431 


647 


653 


773 


907 


1031 


1163 


37 


113 


223 


317 


433 


657, 


659 


787 


911 


1033 


1163 


41 


127 


227 


331 


439 


563 


661 


797 


919 


1039 


1171 


48 


131 


229 


337 


443 


669 


673 


809 


929 


1049 


1181 


47 


137 


233 


347 


449 


671 


677 


811 


937 


1051 


1187 


63 


139 


239 


349 


457 


677 


683 


821 


941 


1061 


1193 


59 


149 


241 


353 


461 


687 


691 


823 


947 


1063 


1201 



180. Composite Numbers to 91T, 
Which contain no prime factor less than T {excepting 1). 



Nofl. Tactors. 


Nofl. 


Factors. 


Nofl. 


Factors. 


Noa. 


Factors. 


Nos. 


Factors. 


49 V* 


289 


17«, 


469 


7, 67 


628 


7, 


89 


779 


19, 41 


77 7, 11 


299 


13, 23 


473 


11, 43 


629 


17, 


37 


781 


11, 71 


91 7, 13 


301 


7, 43 


481 


13, 37 


637 


7*, 


13 


791 


7, 113 


119 7, 17 


319 


11, 29 


493 


17, 29 


649 


11, 


59 


793 


13, 61 


121 11*, 


323 


17, 19 


497 


7, 71 


667 


23, 


29 


799 


17, 47 


133 7, 19 


329 


7, 47 


611 


.7, 73 


671 


11, 


61 


803 


11, 73 


143 11, 13 


341 


11, 31 


617 


11, 47 


679 


7, 


97 


817 


19, 43 


161 7, 23 


843 


7», 


627 


17, 31 


689 


13, 


53 


833 


7M7 


169 13', 


361 


19«, 


529 


23«, 


697 


17, 


41 


841 


29«, 


187 11, 17 


371 


7, 58 


638 


13, 41 


703 


19i 


37 


847 


7, 11« 


203 7, 29 


377 


18, 29 


639 


7«, 11 


707 


7, 


101 


851 


23, 87 


209 11, 19 


391 


17, 23 


651 


19, 29 


713 


23, 


81 


869 


11, 79 


217 7, 31 


403 


13, 31 


563 


7, 79 


721 


7, 


103 


889 


7, 127 


221 13, 17 


407 


11, 87 


559 


13. 43 


731 


17, 


43 


893 


19, 47 


247 13, 19 


413 


7, 69 


681 


7, 83 


737 


11, 


67 


899 


29, 81 


253 11, 23 


427 


7, 61 


583 


11, 63 


749 


7, 


107 


901 


17, 63 


259 7, 37 


487 


19, 23 


589 


19, 31 


763 


7, 


109 


913 


11, 83 


287 7, 41 


451 


11, 41 


611 


13, 47 


767 


13, 


59 


917 


7, 131 



* The small fignres placed at the right of this and other expressions for 

rors show how many factors equal to the one express^ aie used to pioduoe 
given number. Thus, the factors df 40 are 7 atid % 
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FACTORING NUMBERS. 

1 8 1 • Illustrative Example. What are the prime factors 

of 36? 

Illustration. 

(36 balls.) 
•••• •••• •••• •••• •••• •••• •••• •••• •••• 

Two 2's Two 2's Two 2's Two 2'i Two 2's Two 2'8 Two 2's Two 2> Two 2's 



Three 2'8 of 2'f Three 2's of 2'8 Three 2'8 of 2'8 

* ,. 1 

Three 8'8 of 2'8 of 2'8 of baUa. 

OPEBAnOK. Explanation. — As S6 is an eren Dumber, 

o \ o g eiAteen ft. ^^ know that 2 is one of the prime factors 

^ of 36. Taking 2 as a divisor, 36 is found 

2 ) _1_8 = nine a-f. ^ ^^.^ eighteen 2's ; 18 equals nine 2's ; 

3)9= three 8't. 9 equab three 3*s ; 36, then, equals three 

^3" isprime. ^'« ®^ 2'sof 2's, or 2 X 2 X 3 X 3. The 

factors of 36 are, therefore, 2, 2, 3, and 3. 
Ans. 2, 2, 3, and 3. 

Note. — Small numbers, like the abore, can be resolved hito their factors 
without any written operation. 

1 83. What are the prime factors of the foUowing num- 
bers? 



1. 


18. 


4. 


82. 


7. 


49. 


10. 


120, 


2. 


24. 


5. 


40. 


8. 


84. 


11. 


108. 


3. 


66. 


6. 


42. 


9. 


88. 


12. 


115. 



Derive a rule for resolving a number into its prime factors.* 
Rule. — To resolve a number into its prime factors : — 
1. Divide the given number by one of its prime factors, 

♦ The pupfl should be encouraged to derive his own rules and compare them 
with the rules given in the book. He may then be allowed to retain his own 
Ungnacpe, if it iA toenxa^ tad ooQoiMk 
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2. Divide ike quotient thus obtained by any one of ITS prime factors ; 
and thus continue dividing till a quotient is obtained that is a prime 
number, 

3. This quotient and the several divisors are the prime factors. 

Note. — The work may sometimes be shortened by dividing by a compos- 
ite number, remembering afterwards to substitute the factors of that num- 
ber for the number itself. Thus, in the lilustrative Example (Art. 181) we 
may divide by 4 instead of dividing by 2 twice. 

1 83. Examples. 
What are the prime factors of the following ? 



13. 


114. 


Ans. 2, 3, 19. 


17. 


240. 


21. 


558. 


14. 


117. 


Ans. 3, 3, 13. 


18. 


253. 


22. 


570. 


15. 


135. 


Ans, 3, 3, 3, 5. 


19. 


300. 


23. 


612. 


16. 


168. 


Ans, 2, 2, 2, 3, 7. 


20. 


812. 


24. 


634. 



184. Select the prime numbers expressed below, and 
find the factors of the composite numbers. 



25. 


613. 


28. 


707. 


81. 


821. 


84. 


1067. 


26. 


616. 


29. 


709. 


82. 


831. 


35. 


847. 


27. 


626. 


80. 


714. 


33. 


837. 


86. 


915. 



For Dictation Exercises, see "Manual and Key," page 57. 



GREATEST COMMON FACTOR. 

tSS, iLLnsTRATiVE! ExAHPLE I. Separate the numbers 
12 and 18 into their prime factors. 

^^ n2 = 2 X 3 X 2 
^""•118^-2x3X3 

On separating the numbers 12 and 18 into their prime 
factors, as above, we see that 2, 8, and consequently 6 
(2 X 3), are factors of both 12 and 18 ; each of the num- 
bers 2, 3, and 6 is therefore a common factor of the 
numbers 12 and 18. 

What 18 a common factor of ttoo or more nvmbers f 
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186. We see also that of these common factors 6 is 
the greatest ; 6 is, therefore, the greatest C9]nmon 
factor of 12 and 18. 

What is the greatest common factor of two or more 
numbers f 

18y« Comparing the prime factors which are common 
to two or more numbers, (as 2 and 3 of 12 and 18,) with 
the prime factors of their greatest common factor (as 2 
and 3 of 6), we shall find that these prime factors are the 
same ; hence, 

The greatest common factor of two or more given num- 
bers is (he product of all the common prime factors of the 
numbers. 

Note. — To denote " greatest common factor," nse G. C. F. 

188. Illustrative Example II. What is the G. C. F. 
of 18 and 24 ? 

OPERATION. Explanation. — Separating 18 and 

24 into their prime factors, we find 

18 = 2X3X3 2 and 3 to be the only common 

24 = 2X2X2X3 prime factors ; their product 6 is, 

2 X 3 = 6, the Q. c. F. therefore (Art. 187), the G. C F. of 

18 and 24. 

Rule I. — To find the greatest common factor of two or more 
numbers : Separate the numbers into their prime factors, and find the 
product of such prime factors as are common.. 

Note. — "We may sometimes shorten the work by separating one of the 
smaller numbers into its prime factors, and by trial finding which of these 
factors, if any, are factors of all the other numbers ; the product of such 
factors will be the G. C. F. 

/ 189. Examples. 

Find the G. C. F. of the following : — 



87. 27, 36, and 60. Ans. 3. 

88. 82, 48, and 56^ Ans. 8. 



39. 96, 104, and 14. 

40. 81, 42, 72, and 21. 
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Note. — In example 40, 21 is ft factor of 42 ; any factor of 21 will be a 
factor of 42, hence 42 may be disregarded in the operation. 

Find the G. G. F. of the foUowiiig : — 

41. 35, 84, 70, and 28. j 43. 18, 54, 33, and 24. 

42. 25, GO, 3G, and 12. | 44. 45, 36, 24, and 20. 

190» When numbers cannot be readily separated by the 
above process into their prime factors/the following method 
may be adopted : — 

III. Ex. III. Find the G. 0. F. of 24 and 40, 

OPERATION. Explanation. — 24 i8 the greatest fac- 

o A^ \ A^ (\ / ^ tor of itself; if it is a factor of 40, it is 

2 4)40(1 the G. C. F. of 24 and 40; it is not a 

factor of 40, for there is a remainder 



16)24(1 of 16 after 24 is taken out of 40. 

•*• ^ But since 40 is made up of a number 

8)16(2 of the G. C. F.'s, and since 24 is made 

up of a number of the G. C. F.'s, the 

remainder 16 must be made up of a number of the G. C. F.'s; hence 

the G. C. F. cannot be greater than 16. 

16 is the greatest factor of itself; if it is a factor of 24, it is the 
G. C. F. of 16 and 24 ; it is not a factor of 24, for there is a remainder 
of 8 afler 16 is taken out of 24. 

But since 24 is made up of a number of the G. C. F.'s, and since 16 

is made up of a number of the G. C. F.'s, the remainder 8 is made up of 

a number of the G. C. F/s ; hence the G. C. F. cannot be greater than 8. 

8 is the greatest factor of itself; it is also a factor of 16 ; hence it is 

the G. C. F. of 8 and 16, hence of 16 and 24, and hence of 24 and 40. 

Rule II. — To find the G. G. F. of two numbers : Divide the greater 
number by the les.% and the less number by the first remainder, the first 
remainder by the second, the second by the third, and so on till nothing 
remains. The last divisor is the G. C. F. sought. 

To find the G. C. F. of more than two numbers, find the G. C. F. 
of any two of the numbers, and then of that factor and a third number^ 
and so on till all the numbers are taken. 
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45. 


18 and 72. 


Ans, 18. 


49. 


46. 


34 and 119. 


Ans, 17. 


JO^ 


47. 


42 and 126. 


Ans. 42. 


51. 


48. 


57 and 228. 




52. 



Am. 191, 192.] CANCELLATION. 103 

191 • Examples. 
Find the G. C. F. of the following : — 

88 and 154. 

721 and 889. 

169 and 793. 

2431, 2639, and 2353. 

53. What is the largest sized milk-can which is an exact 
measure of either 105, 224, or 182 gallons ? 

Ans. 7 gallons. 

54. What is the length of one side of the largest squares 
that may form a quilt 91 inches long and 84 inches wide ? 

t Ans. *l inches. 

55. A lady wishes to place knots of trimming at the same 
distance apart around the skirt of her dress and around her 
sack, the dress being 198 inches and the sack 171 inches 
around. What is the greatest distance from each other 
that she can place the knots? 

S[^=" For Dictation Exercises, see *' Manual and Key," page 58. 

CANCELLATION. 

192. The principle of factoring numbers may be em- 
ployed in shortening arithmetical operations when the 
dividend and divisor contain factors which are alike. The 
following will illustrate : — 

Illustrative Example I. Mary received 14 cents for 
work each day for 6 days, and spent what she received 
for 3 yards of cloth ; how many cents did she pay for each 
yard ? 

OPERATION. Explanation. — Each yard will cost 1 third 

of six 14*8 of cents ; 1 third of 6 is 2, there- 

14 X ^' __ 23 fore 1 third of six 14'8 is two 14*8. • We may 

^ then strike out the factor 3 in the dividend 

and divisor, and take two 14*s only. 
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Striking out of the dividend and divisor like factors is 
cancelling. 

Define cancelling. 

Illustrative Example II. 10 yards of cloth worth 40 
cents a yard were given for 6 boxes of figs containing 4 
pounds each ; what were the figs worth a pound ? 

OPERiyiON. Explanation. — At 40 cents a yard, 10 

10 8 yards of cloth would be worth ten 40*8 of 

40. X ^ ^^ cents ; 1 box of figs would be worth 1 fifth 

^ X "*4^ of ten 40*8 of cents, and 1 pound would be 

worth 1 fourth of 1 fifth of ten 40*8 of cents. 
1 fifth of ten 40*3 is two 40*8 ; we may, therefore, cancel the factor 
5 in the dividend and divisor, and put 2 in place of the 10 in the 
dividend. We have now only to take 1 fourth of two 40*s : 1 fourth 
of one 40 is 10, and 1 fourth of two 40*s is two 10*s ; we cancel the 4*8 
in the dividend and divisor, and have two 10*8, which equal 20. 
Hence the figs were worth 20 cents a pound; thus, 

Equal factors of the dividend and divisor may he rejected without- 
affecting the result of the division. 

Note. — In a simflar way, it might be shown that equal factors may be 
introduced into the dividend and divisor, without afiecting the result of the 
division. 

N. B. — ilfl operations upon numbers should first he expressed^ as far 
as possible, by signs, that the processes may be clearly indicated to the 
teacher, and that the work to be done may be shortened, if possible^ by 
cancellation, 

193. Examples. 

66. How many are (72 X 4) -4- (6 X 8) ? Am, 6. 

^^ XT 3 X '? X 6 X IO q 

67. How many are 4x6X9 ^ Ans, n. 

^o XT 8X6X3X 4, 

68. How many are 4 x 2 X 12- ' Ans, %, 

Ka XT 10 X 12 X 8 , 

69. How many are 3x4x6 ^ Ans, 16. 
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60. If I receive $l5Jd for work, and spend 1 third of it 
for flour at $ 13 a barrel, how many barrels shall I receive ? 

Ans. 4 barrels. 

61. How many dozen eggs at 25 cents a dozen will pay 
for 50 pounds of flour at 8 cents a pound ? 

Ans,. 16 dozen. 

62. If 15 men consume a barrel of flour in 6 weeks, in 
how many weeks would 10 men consume it ? 

63. How many dresses of 12 yards each may be made 
from 4 pieces of cloth of 33 yards each ?v^ 

LEAST COMMON MULTIPLE. 

•194. The numbers 3, 6, 9, 12, 15, etc., contain 3 as a 
factor. ^ 

A number which contains another number as a factor 
is a multiple of the number which it contains. 

What is a multiple of a number f 

195. Name some of the multiples of 4 : of 6. 

^^ ( Multiples of 4 ... 4, 8, 12, 16, 20, 24, 28, 32, 36, etc. 
'(Multiples of 6 ... 6 12, 18, 24, 80, 36, etc. 

196. From the above we see that 12, 24, and 36 are 
multiples of each of the numbers 4 and 6 ; they are there- 
fore common multiples of 4 and 6. ^ 

What is a common multiple of two or more numbers ? 

197. We see also that 12 is the least number that is a 
multiple of 4 and 6. It is therefore the least common 
multiple of 4 and 6. 

What is the least common multiple of two or more numbers f 
Name any five multiples of 7 ; four multiples of 11. 
Name the multiples of 8 to 100. 
Name any common multiple of 2, 3, and 5. 
Name the least common multiple of 4, 6, and 8. 

NoTB. — To denote " least common multiple/' ate L. C. M. 
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198« We have seen (Art. 195) that 12 is the least com- 
mon multiple of 4 and 6. 

Theprimefacto«ofl^*^^2and2. 
( 6 are 2 and 8. 
The prime factors of 12 are 2 and 2 and 3. 

Comparing the prime factors of the L. C. M. 12 with the 
prime factors of 4 and 6, we find that 12 is the least number 
that contains all the prime factors of 4 and 6. 

The least common multiple of ttvo or more numbers will always be the 
least number that contains all the prime /actors of each of the numbers, 

199. Illustrative Example I. Find the L. C. M. of 4, 
6, and 9. 

OPERATION. Explanation, — We find 

the prime factors of 4 to 

,4 = 2X2 %e 2 and 2, of 6 to be 2 

Q H Q ^ Q and 3, of 9 to be 8 and 3. 

9 — 3X3 rp^j contain.4 as a factor, 

L.C.M. = 2 X 2 X 3 X 3 = 36.-4ns. the L. CM. required must 

contain the factors 2 and 2, 
which we note : to contain 6, the L. C. M. must contain the factors 
2 and 8 ; the multiple of 4 contains a 2, so we need introduce only a 
3 ; to contain 9, the L. C. M. must contain the factors 3 and 3 ; the 
multiple of 6 contains one 8, so we need introduce only one more 8. 
Therefore 36, the product of 2 X 2 X 3 X 3, is the L. C. M. sought. 

KuLE I. To find the L. C. M. of two or more numbers, 

Separate the numbers into their prime factors,. Find the product of 

all the different prime factors, taking each factor the greatest number oj 

times that it is a factor of any number. 

300. Examples. 
Find the L. C. M. of the following : — 



64. 8, 12, and 9. Ans, 72. 

65. 8, 18, and 20. Ans, 360. 



66. 10, 12, and 22. 

67. 3, 5, 12, 20, and 45. 



Note. — When one of the given numbers is a factor of another, it may 
be disregarded in the operation, as in example 67 above, where 3 and 5 may 
be on^tted. Why ? 



Digitized by 



Googk 



Akt. 201, 202.] LEAST COMMON MULTIPLE. 


Find the L. C. M. of the following : 


68. 8, U, and 32. 


71. 8, 7, 6, and 4. 


69. 4, 10, 12, and 18. 


72. 6, 26, and 39. 


70. 2, 5, 14, and 12. 


73. 9, 11, and 60. 
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When several numbers . are prime to each other, what 
must their L. 0. M. equal ? 

201 • The above is a good method of finding the L. 0. M. 
of numbers that are easily separated into their prime factors. 
For larger numbers, the following method is recommended. 

Illustrative Example II. Find the L. 0. M. of 36, 112, 
and 76. 

OPERATION EXPRESSED.. 



2 )36,112,76 
2 )19, 56,38 
9, 28,19 
= 2X 2X9X28X19 = 



Explanation. — Here, 
by dividing, we find the 
&ctor8 that are com- 
mon, 2 and 2 ; the prod- 
act of these factors 
with those that are not 
L.C.M. = 2X 2X9X28X19 = 19152. common must be the 

L. C. M. sought. 

BuLE n. To find the L. C. M. of two or more numbers : — 

1. Express the given numbers in a line as dividends. Make any 
prime number which is a factor of two or more of the given numbers a 
divisor of those numbers. 

2. Express the quotients and undivided numbers beneath as new 
dividends, and continue dividing as before, tiU the last quotients and 
undivided numbers are prime to each other. 

3. The product of aJl the divisors, last quotients, and undivided num* 
bers is the L. C. M. required. 



309. Examples. 



Find the L. C. M. of 

74. 34, 51, 68, and 85. 

Ans. 1,020. 

75. 25, 60, 75, and 100. 

Ans. 800. 

76. 80. 70, %0, and 140. 



77. 

78. 
79. 
80. 



65, 75, 95, and 125. 
Ans. 92,625. 
820, 450, and 640. 
136, 144, and 284. 
272, 8i4, aad 759. 
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81. What is the width of the narrowest box that will 
exactly pack ribbons either 2, 3, or 4 inches wide ? 

Ans. 12 inches. 

82. What IS the smallest sum of money that may be 
made up of either 2-cent, 3-cent, 6-cent, 10-cent, or 25- 
cent pieces ? 

Ans. $1.60. 

83. Charles and Henry, wishing to ascertain how many 
slats there were in a certain fence, commenced counting 
them at the same place and counted in the same direction ; 
Charles marked every tenth slat and Henry every twelfth. 
On which slats in order would both their marks be found ? 

Ans. Every 60th slat. 

^!^^ For Dictation Exercises, see "Manual and Key," page 58. 



303* Topical Keview in Properties op Numbers. 

The pupil may illustrate the following topics to his class, using 
common objects when practicable, and giving definitions and rules : — 

1. Integral Number. (Art 1 72.) 

2. Factor. (Art. 173, with notes.) 

8. Composite and prime numbers, and prime factor. (Art. 1 74 - 
176.) 

4. Odd and even numbers. (Art 1 78.) 

5. Divisibility of numbers by 2, 3, 4, 5, 6, 8, 9, 10, 100, 1000, &c. 
(Art. 178.) 

6. Finding the prime factors of a number. (Art 181, 182.) 

7. Greatest common factor of two or more numbers. (Art 185- 
188.) 

8. Greatest common factor of two or more numbers, second 
method. (Art. 190.) 

9. Cancellation. (Art. 192.) 

10. Least common multiple. (Art. 194-199.) 

11. Least common multiple, second method. (Art 201.) 
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FKACTIONS. 

304. If a nnit, as an 
orange, is divided into 
two equal parts, each of 
these parts is one half 
of the unit. 

If a unit is divided 
into three equal parts, each of the parts is 
one third of the unit. 

I One of the equal parts of a unit is a Fraction 
" or fractional unit. 

Define a fraction or fractional unit. 

^05. A collection of fractional units 
is a firactional number. 

906. The unit of which the fraction 
ie a part ib the unit of the fraction. 

I>efine ike unit of the fraction. 

Note to tub Tmacher. — In its broadest sense, any 
part of B. unit is a fi aciion, and any part of a unit when 
measured is found to be one of the equal parts of a unit or 
a number of the equal parts united. 

But as in operating with fractions we consider the fractional units as 
separated, each fractional unit is a fraction, and two or more fractional 
imits is a number of fractions or a fractional number. 

It is believed that this view of fractions will greatly simplify the subject. 

307. A knowledge of a fractional number, as two fourths 
of an apple, implies a knowledge, first, of the thing divided 
or the unit of the fraction ; second, of the number of equal 
parts into which the unit of the fraction is divided, namely, 
'*four"; and third, a knowledge of the number of parts 
taken, namely, '*two.'' 
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Then in expressing a fraction or a fractional number, we 
must express th^e unit of the fraction, the number of equal 
parts into which the unit of the fraction is divided, and the 
number of fractional units taken. 

To express the unit of the fractional number two fourths 
of an apple, we employ the word apple ; to express tile 
number of parts into which the unit has been divided we 
employ the figure 4 below a line, thus y ; to express the 
number of fractional units taken, we employ the figure 1 
above the same line. 

The full expression of this fractional number will then 
be j apple, which is read " two fourths of an apple." 

308. ExERasEs. 
Express the following fractional numbers in figures x — 



1. Three fourths of an apple. 

2. Two thirds of a peach. 
Name the unit of the fraction of each of the above. 
Name the fractional unit of each. 



3. One eighth of an orange. 

4. Seven twelfths of a yard. 



909* We have seen that to express a fourth of any- 
thing, as an apple, we write a figure 4 below a line, thus r» 

The number of equal parts, four, into which the unit of the 
fraction is divided, and which is expressed below the line, 
gives the name fourth to each of the fractional units ; it is, 
therefore, the namer or denominator of each of the frac- 
tional units and of the fractional number. 

Define denominator of fractional unit or fractional number. 

What is the denominator of ^ ? of | ? 

910. The number of parts taken, and which is expressed 
above the line, as 2 in }, is the numerator of the fraction 
or of the fractional number. 

Define numerator of a fraction or fractional number. 

What is the numerator of ^ ? of ^ ? 
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311. The numerator and denominator of a fraction or 
of a fractional number are called its terms. 

What are the terms of a fraction or fractional number f 

What are the terms of f apple, and what does each term show ? 

Ans, Three is the denominator and two is the numerator ; the 
denominator three shows that the unit of the fraction is divided into 
three parts, and the numerator two that two parts are taken. 

313* Exercises. 

Name the terms of each of the following, and tell what each term 
shows : — 

1. |.[ 8. i.l 5. |.| 7. \\. 

2. |.| 4. 4. I 6, |.| 8. ^ 



ADDITION. 

313* 1. Add ^ apple and \ peach. 

Ans, We cannot add thenu 

2. Add ^ apple and \ apple. 

Ans, We cannot add them as now expressed. 

3. Add ^ apple and \ apple. Ans, | apple. 
By comparing the above examples we see that fractions 

which can be added must be like parts of the same or 
similar units. 

Such fractions are like fractions. 

Define like fractions. 

Numbers whose units are like fractions are like frac- 
tional numbers. 

Define like fractional numbers. 

314* Examples. 
Add the following : — 

1. i orange and ^ orange. 

2. I melon and f melon. 

3. f week and f week. 

4. $i, Ij, and||. 



5. $/a, $1^17, lA. 

Ana. $fj, 

6. lA, lA, lA. 
4n8. lii 
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3 IS. The fractional numbers, S?^ and $^, the answers to ex- 
amples 5 and 6 of Art. 214, exceed in amount the unit of the fraction, 
for $ {i equal $ 2 ; $ j^ equal $ 1^. 

A number consisting of an integral with a fractional number, as 
l^if, is a mixed number. 

X>ejine a mixed number. 

316. To CHANGE A FRACTIONAL NuMBER TO AN INTEGRAL OR 

TO A Mixed Number. 
Illustrative Example. In $ ^^ how many dollars ? 
OPERATION. Explanation. — Since \ equal 1 unit, $ ^ will 

equal as many dollars as there are 4's in 25 ; there 
^ ) ^ ^ are 6 fours in 25, and 1 remains ; therefore there 

6i are $ 6 J in $ ^. Ans. $ 6J. 

From the above may be derived the following 
Rule. — To change a fractional number to an integral or to a 
mixed number: — Divide the numerator by the denominator. 

217. Examples. 
Add the following, and change the fractional numbers to 
integral or to mixed numbers : — 



1, $J, $1, and $f. 
8. It^tt, $A, and $^^. 



9. if, n, and §f. 
10. T*^\, A\, and T^aV 



218. In each example of Arts. 214 and 21*7 the fractions 
have like denominators. 

If several fractions have like denominators, or if one de- 
nominator is common to them all, they have a coxumon 
denominator. 

Define common denominator, 

219. All unlike fractional numbers that can be added 
may be changed to fractional numbers that have a common 
denominator. 

In changing unlike to like fractional numbers or to those 
that have a common denominator, some of the fractional 
numbers must be expressed in larger or smaller terms. 
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230* To EXPRESS Fractional Numbers in larger or 
SMALLER Terms. 

Illustration. — If J apple is divided into 4 equal parts, in | apple 
or in the whole apple, there will be 12 such parts, consequently each 
of the parts will be ^ apple ; in ^ apple there will be ^ of 12 parts 
or ^\ apple ; \ apple is thus shown to equal ^ apple. 

If we compare \ apple with ^ apple it will be found that 

ci apple i£,rfi'^':j;d'5s'5£{ » ^sssi »•»<' ^ p*^ luij-u 

To obtain -i 

l^ apple {.'!irS'*ai°;iSS*££| 8 X 4 \^l and 4 parts {uEL 

From the above it appears that in ^ and -j^ the relation of the 

number of parts taken to the number of parts into which the units 

of the fractions are divided is the same (1 being 1 third of 8, and 4 

being 1 third of 12). 

Inferences. 

(1.) Any fractional number may be expressed in larger or smaller 
terms, if the relation of the terms is preserved. 

(2.) To express a fractional number in lai^er terms and preserve 
this relation, both terms must be midtiplied by the same number, 

(3.) To express a fractional number in smaller terms and pre- 
serve this relation, both terms must be divided by the same number, 

(4.) If both the terms of a fractional number are divided by their 
Greatest Common Factor, the terms will be prime to each other and the 
fractional number wHl be expressed in its smallest terms, 

331 • To change unlike to like Fractional Numbers. 

Illustrative Example. Change f apple, | apple, and \ 
apple to fractional numbers having a common denominator, 
and add them. 

OPERATION. 

2 2 X 4~)^31 =16 Explanation, — The common 

t t X 4 X 2 = ^T com. d. denominator of J, |, and \ must 

3 8 X 3x2 =18 contain the denominators 3, 4, 



"i" X 3 X 2 =3 ^"J" com. d. 



and 2 as factors ; hence, 



d. 



1_ X 4 X 3 = _i ^ The common denominator must 

be a common multiple of the de* 
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1 1X4X3=12 

t — ^ X 4 X 8 =_2T 

JI + ii + M=ll = ltJ nominators, 
8 



11. 


i and §. 


Jn8. H. 


16. 


12. 


i and |. 


Jns. i«a. 


n. 


13. 


i and i. 


^n«. §3. 


18. 


14. 


4, i, and i. 


^na. $5. 


19. 


16. 


«, J, and t. 


Jna. 2ii. 
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The new denominator of each fractkmal number may be obtained 
by uiultiplying its denominator by the product of the denominators of 
the other fractional numbers ; hence, 

To obtain the new numerators we multiply the numerator of each 
fractional number by the product of the denominators of the other fraction' 
al numbers; we thus obtain \^, J|, and |J, which added equal |^, or 1||. 

339* Examples. 
Change the following to fractional numbers having a 
common denominator, and add them : — 

i, f , and f Ans. i\i. 
I, f , and f . Jns. 1||3. 
f, f , and J. Arts, 2^/g. 
t, T^, and /^. 

Ans. in|. 

S93« If the common denominator of several fractional 
numbers is a multiple of their denominators, the least com- 
mon denominator is the least common multiple of their de* 
nominators. 

To FIND THE Least Common Denominator. 
Illustrative Example. Change f , 5, and f to fractional 
numbers having the least common denominator, and add 

them. 

operation. Explanation. — We find the least 

common multiple (Art 1^9) of the 
denominators 4, 6, and 9 to be 36. 
To change \ to 36ths, we multi- 
ply the denominator 4 by 9 : the nu- 
merator 3 must therefore be multi- 

— 14 = Ui ^^'^^ ^^ ^' *"^ * ^"^""^^ **• 

— tt •'•8 6 By a similar process f and J will 

be found equal respectively to |J 
and A; adding fj, j*, and ^, we have fj, or Iff. 

From what has been taught may be derived the 
following 



f 


8X8x8 = 

f X 8 X 3 = 


H 


f 


6X2X3 = 

6X2X3 = 


H 


f 


2X2X2 = 

— t X 2 X 2 - 


/it 




27 + 30+8 

86 


ff = 
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Rule. — To change unlike fractional numbers to fimctional numbers 
having the least common denominator : — 

1. For the common denominator take Ike least common multiple of the 
denominators, 

2. Fdr the new numerator of each fractional number, multiply the 
numerator by the same number by which, you multiply its denominator for 
the comnum denominator, 

S34* Examples. 
Change the following to fractional numbers having the 
least commou denominator, and add them : — 



20. i and J. 

21. f and %, 
22.^ \ and ^V 



Am 


■ a- 


Arts. 


lA- 


Ans. 


h%- 



23. ^j and J. 

24. ^V and ^. 

25. i^ and ^g. 



Ans, Ig^. 
Ans, 1/^. 



KoTB. — Express the following fractional numbers in their smallest terms 
before adding. (See Art. 220. (4.) ) 



26. 


T-V, 1, and if. Ans. 2. 


29. 


T*e, h and f . Am. 


ij. 


27. 


■i^,r.i\,«»d|5; 


30. 


A. A» and T^. 






Ans. Ij. 




Ans. 


n- 


28. 


iS, ^5, and VA. 


31. 


A, ih and f |. 






Am. 1/ff. 




u4n3. 


1*. 



What rule can you give for the addition of fractional 
numbers ? ^ j 

93S* Examples. 

Note.— Add the integral and the fractional numbers of the^^following 
and similar examples separately. ' 



32. T^-fSI? Ans. 16^-J. 3T. 

33. 95 4- 12^? Ans, 21^f. 38. 

34. 2li-\-n%? Ans.S'l], 

35. 6fV + 24^:]^ ?^n«. 31^. 39. 

36. 27 A + 19/j. 40. 
80^ For Dictation Exercises, see " Manual and Kty," page 65. 



46i| + B5fi? 
22^c + 8f+9TV? 

Ans, 40^6^. 
14f5r + 80iJ+19fn 

69^^ + 46^+742? 
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SUBTRACTION. 
336* Examples. 
Perform the subtraction indicated In the following : — 



1. 


f-*? 


Ans. i. 


4. 


iJ - ^ ? 


Ans. § 


2. 


i-V 


Ans. i. 


5, 


u-n^ 


Ans. ■ji'ff. 


3. 


ii-T^ff? 


Ans. i. 


6. 


«-H? 


Ans. f, 



337. Illustrative Example. If owning J of an acre oi 
land, I sell a part equal to ^ of an acre, what jjart of the 
acre shall I still own ? 



Minuend. 
SabtrmhenA. 



OPERATION. 



Explanation, — Changing the 
minuend and subtrahend to frac- 
tional numbers having a common 
denominator, and taking away the 
f — i = i Remainder. part |, we have J for the remain- 
der. Ans. J acre. 
What rule can you give for the subtraction of fractional 
numbers ? 

338* Examples. 
Perform the subtraction indicated in the following : — 



7. 
8. 
9. 



f-4? 
i-^2^ 
^^-i^ 



Arts. T^^. 
Ans. 2^. 
Ans. :^jj. 



10. 
11. 
12. 



if- I? 



Ans, f f . 
Ans. yV^f. 



m-K? ^ns.^^:,. 



NoTB. — In the foUowing perform the subtraction of the integral and of 
the fractional numbers separately. 



13. 
14. 
15. 
16. 



8f— 4J? Ans.4:^j, 
9^ ? Ans, 8,5^. 

50 A — 't*^? 
62JI— 19M? 



I1j\ 



11. T5J — I87V? 

18. 160|f — 108^^1 

19. TIt?^ — 35J-g? 

20. 92y»T — 18if ? 



Illustrative Example. If having $3^ I should 
spend $ ^jf, what should I have left f 
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OPERATION. 

(2) (f) 

Bfinoend. 3 ^ 

Subtrahend. -^jj 



3^ -/tT = 2^1^ Remainder. 



Explanation, — As J is less than 
^, which we are to take away, we 
change one of the 3 (leaving 2) 
to fourths ; 1 equals \ ; this with \ 
equals \. We then have the min- 
uend expressed as 2J; 2\ less ^^ 
equals 2^f Ans. S2JJ. 

To CHANGE Integral or Mixed Numbers to Fractional 
Numbers. 
330* In the above example an integer, 1, is changed to a frac- 
tional number, ^. Any integral or mixed number may be changed to 
a fractional number. 

Illustrative Example. Change 8f to fourths. 

OPERATION. Explanation, — Since 1 equals ^, 8 will 

8f equal eight 4's of fourths, or ^y which with J 

K equal ^. 

JL2. -J- J = ^ From the above operation we derive the 

following 
Rule. — To change an integral or mixed number to a fractional 
number: Multiply the integral number by the denominator of the re- 
quired fractional number ^ and to the product add the numerator of the 
fractional number if there is one : the result will be the numerator oj 
the fractional number required* 

Examples. 

Perform the subtraction indicated in the following : — 

24. m^ — 87H? 

Ans. 39|f J. 



21. lOf — 8^7? Ans. \\l, 

22. ITt^^ _ 9| ? Ans. TfJ. 

23. 6«f — 271i? 



25. 
26. 



300,%-4HH? 



S31* Miscellaneous Examples in Addition and Subtraction. 

1. A printer spent 22| hours in setting type ; 8^ hours 
in correcting proof, and 6f hours in distributing type ; 
how many hours did he spend in all ? Ans. 38^ hours. 
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2. I bought a firkin of butter, the firkin with the butter 
weighing 39jf pounds, the firkin alone weighing 6| pounds ; 
what was the weight of the butter ? Ans, 34 J pounds. 

3. A man bequeathed iJ of his property to his wife, -fy 
of it to his son, and the rest to the church ; what part of it 
did he bequeath to the church ? Ans. ^^, 

4. A real-estate broker sold 4f acres of land to one per- 
spn, 17 1 acres to another, and had 16^ J acres left; how 
many acres had he before he sold ? Ans, 38//^^ acres. 

6. A farmer who had 1T| tons of hay in his barn, and a 
quantity in his field, sold 24J tons ; he then had 8 j^ tons 
left ; how many tons had he in his field before selling ? 

6. A farmer who had 2b\ acres of land to sow, has 
sowed 15| acres with a machine, and 4f acres by hand; 
bow many acres remain to be sowed ? 

• For Dictation Exercises, see "Mannal and Key," page 65. 



MULTIPLICATION. 

• Case I. When the multiplier is an integral nmn 
ber. 

Illustrative Example. If f of a pine-apple is given to 
each of 2 boys, what part of the pine-apple will the 2 boys 
receive f 

operation. Explanation, — If each boy receives f of a pine- 

apple, two boys will receive two f of a pine-appla ; 
■|- ^ ^ «» -^ two f are f : therefore the 2 boys will receive f of 
a pine-apple. 

Examples. 
1. What is the price of 3 railroad tickets at $ | apiece 7 

Am. $ I or $ I^. 
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2. What will 2 baskets cost at $ ^ apiece ? 

Nt)TB. The operation of the ahove example may be expressed as followf 
• ^L^ s=s -| ' Any common factors may then be cancelled before the mut 

tiplication is performed. (Art. 220 (4).) -^w«- * ^• 

3. What cost 12 books at $ § each ? 

4. What cost 10 loaves of cake at $ J each ? 

333. Case II. When the multiplicand is an integral 
number. 

Illustratite Example. If $ 1 will buy 2 melons what 
part of a melon will $ i buy ? $i? 

OPERATION ILLUSTRATED. 



* of 2 = t 



OPERATION ABBREVIATED. 
2 



i i i 
OPERATION EXPRESSED. 
2 X S. X 2 A 



1 


fTi"! 


m»' 


c^ - 


i « 


i 


*« 


"S 


> 


o 


[^9^109 1 




i 


i 



-^ = i 



Explanation, — If $ 1 will buy 2 melons, S^ will buy ^ of 2 melont, 
and S ^ will buy f of 2 melons. 

2 melons (divided into fifths) equal ^ melons; ^ of ^ equals f (see 
illustration), and f of ^ equals ^-^-? or ^ ; therefore $ f will buy | of 
a melon. ^n«. ^ melon. 

Explanation dbhreviated. ^ of 2 melons equals ^ of a melon, and } 
of 2 melons equal ^-^— or f of a melon. 

Examples. 

5. In 1 bushel there are i pecks ; how many pecks ar^ 
there in } of a bushel ? Ana. 2§ pecks. 

6. In 1 yard there are 3 feet ; how many feet are there 
In f of a yard? Ans. 2^ feet 
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334. Case III. When both multiplicand and multiplier 
are fractional numbers. 

T. If $1 will buy ^ yard of velvet, what part of ^ yard 
will $J buy? Am. f of J yard. 

Note. ^ of J- is a form of denoting the multiplication of fractional num- 
bers, J- being the multiplicand, -J the multiplier. 

Illustrative Example I. What part of a yard is J of J 
of a yard of ribbon ? f of J of a yard ? 

OPERATION illustrated. 



I ' I I I I i 



operation 

1 X «. X 



X 



I I I I I I 



expressed. 

2 



3X6 



r\ 



OPERATION abbreviated. 
1X2 



S X 6 



2 



Explanation. — J of a yard (di- 
^ vided intp fifths) equals ^ of a 

' *"* yard ; ^ of J- of a yard, then, equals 
A |of ^or^of ayard, andf of J 

of a yard will equal tV ^ ^ ^^ A ^^ 
a yard ; therefore -f of J of a yard 
is ^ of a yard. 

Explanation abbreviated. — ^ of 
J^ of a yard equals ^ji^ of a yard, 
and -I of 1^ of a yard will equal ^ 
of a yard. 

Examples. 

8. What part of an orange is J^ of ^ of an orange f J of 
J? iofi? f ofj? iofi? §ofi? 

9. What part of a day is J of J of it ? f of i ? § of ^ ? 
?ofi? ^ofi? Jofi? 

33S. Illustrative Example II. If a man can earn $ I 
in f of an hour, in what part of an hour can he earn $ § ? 

operation. Explanation. — If he can earn $ 1 in 

^ of an hour, he can earn $ } in f of f 
= -j^ of an hour. ^ (divided into thirds) will 
equal A ; i of ^^ equals ^ and J of 
■^ will equal i^ ^ ^ or ^^ ; therefore he 
can earn $ f in ^<j of an hour. 
= Y5 Explanation abbreviated. — J off equals 

A, and I of I will equal ^ x 2 or ^. 



x^3 



X 2 



operation abbreviated. 



2X2 

t X a 
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Examples. 

10. What is I of ^? i^off? -4ns. ^ ; f J. 

11. What will § dozen eggs cost at $| a dozen ? 

12. At $ I a pound, what will § of a pound of soap cost ? 

13. At $ J a day, what will a. boy earn in f of a day f 

336* Keourring to what has been taught in the three 
cases which precede, noticing particularly the abbreviated 
operations, we may derive the following 

Rule for the Multiplication of Fractional Numbers. — 
I. When either multiplier or multiplicand is an integral number 
(Cases I. and II.) Take the product of the integral number and the numer^ 
ator of the fractional number for the numerator of the answer; and take 
the denominator of the fractional number for the denominator of the answer, 

IL When both multiplier and multiplicand -are fractional numbers 
(Case III.) Take the product of the numerators for the num£rator of the 
atiswer, and the product of the denominators for the denominator of the 
answer. 

237. Examples. 

14. If a train moves at the rate of | of a mile in a minute, 
how far will it move in 5 minutes ? Ans, 4^ miles. 

16. If J of a yard of cloth costs $ 1, how many yards 
can be bought for $ 6 ? Ans. 6^ yards. 

16. At $ tj a ton, what is the cost of 5 tons of coal ? 

Note. — Multiply the fractional and the integral numbers separately, thus : 
f X5=j^ = 3j; Y X 6 = 35. 35 + 3f = 38J. Ans. $38}. 

11. At $2f a bushel, what will 7 bushels of wheat cost? 

18. If 5|^ yards of cloth are required to make one gar- 
ment, how many yards will be required to make 100 like 
garments? Ans. 668 J yd. 

19. At $ 2 a pound, what will be the cost of $ of a pound 
of calf-skin? Ans. $1^. 
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20. What cost f of a barrel of apples at $ 9 a barrel ? 

21. If in 1 fathom there are 6 feet, how many feet are 
there in 2J fathoms? 

Note. — Employ the J and the 2 as multipliers separately, thus: 
6 X i=Ui 6 X2 = 12; 12+1J = 13J. Ans. 13 J feet. 

22. At $ 6 a day, what are the wages of a man for 10| 
days? Ans. $ 63f . 

23. At $ I a pound, what will f of a pound of coffee 
cost? Ans. $yV , 

24. If f of a bushel of rye will sow 1 acre, how much 
will sow I of an acre ? Ans. i bush. 

25. At $ -^2 per yard, what will J^ of a yard of cloth cost ? 

26. At $2J a bag, what will £ of a bag of wheat cost? 
NoTB. — First change 2 J to fifths. AnS. $ IJJ. 

27. If a horse travels 6 J miles in 1 hour, how far will he 
travel in f of an hour ? Ans. 3| miles. 

28. What will JJ of a yard of cloth cost at $ 5| a yard ? 

29. At $ 8f a cord, what cost 3f cords of wood ? 

NoTE.-8f = -V-; 3| = Jj^; 1^ = Aj«- = 3lf 

2 

30. If a franc equals 18 J cents, what number of cents 
will 16fV francs equal ? Ans. 303/^ cts. 

'^31. If 1 ton of hay cost $ 25|, what will 5^jy tons cost ? 

32. Add 3f X 10 with 4| X 15. Ans. 105. 

33. Add 272J X 75 with 30 X 4- ^ns. 20,435t^. 

34. Add 12 X 16| with 11 X Ht^ ^ins. 386t. 

35. Add iftr X A with 5f X f. Ans. 2^. 

36. Add I of t of 3J, 25| X A, and 30^ X 7^. 

Ans. 244i. 
' For Dictation Exercises, see " Manual and Key," page 67^ 
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DIVISION. 

338* Case I. When the divisor is an integral number. 
Illustrative Example I. If 5 pounds of coffee cost § 
of a dollar, what will 1 pound cost ? 

OPERATION ILLUSTRATED. Explanation. — If 5 

X 1. pounds cost $}, 1 pound 

L, ' ■ ■ ■ L J ''' ' '''' ' will cost 1 fifth of $ I 
^of|== ^ which equals $ ^. 

Note. — Though the above is an example in division, — finding one of the 
equal parts of a number (Art 109), — the operation is the same as that illus- 
trated in multiplicatiou of fractions, Case III., Illustrative Example L 
Hence it will be seen that dividing by 5 is equivalent to multiplying by ^, 

Dividing by 8 is equivalent to what ? dividing by 16 ? by 24 ? 

Examples. 

1. If 6 keys cost $ J, what will 1 key cost ? Ans. $ i. 

2. If 4 nets cost $ f , what will 1 net cost ? Ans. $ ^j. 

3. What is 1 tenth of $ 8 J ? 1 twelfth of 62 J ? 

S39. Illustrative Example II. If 1 yard of cloth costs 
$ 2, how many yards can be bought for $ f ? 

operation. Explanation. — As many 

8^o_3^1x2_3___8 yardsat $2 ayardcanbe 
t • ^ — t • 4 — 4x2 — 8 bought for $ I ae> there are 
Ans. f yard. 2'8 in |. 

We first change 2 to 

operation abbreviated. fourths ; 2 equals f ; there 

3 g are as many f in f as there 

4x2 ^^^ ^ are 8*s in 3.* There are 



yard can be bought 



I of 8 in 3. Hence I of a 



♦ As 8 is a greater number than 3, it is not contained in 3 ; we will then 
see how many eighths of 8 are contained in 3. 1 eighth of 8 is 1 ; there 
are three ones in 3 ; therefore there are } of 8 in 3. 
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Note. — It will be seen that in the abbreviated operation the n«mber of 
fourths in the dividend is expressed by 3, and the number of fourths in tha 
divisor by 4 X 2. 

Examples. 

4. At $ 5 a box for oranges, what quantity of oranges 
can be bought for $ | ? * Ans, /^ box. 

5. If the subscription price of a newspaper is $ 3 a year, 
what part of a year will $ f pay for ? Arts, ^ year. 

6. At $ 4 a bushel, What quantity of cranberries may be 
bought for $ J ? Ans, -^^ bushel. 

340. Case II. When the divisor only is a fractional 
number. 

Illustrative Example. How many bushels of com at 
$ i a bushel can be bought for $ 2 ? 

operation. Explanation. — As many bushels 

o . 3 2x4 _jj_ 8 __ can be bought for $ 2 as there are | 

r^ ¥ 4 • T in 2. We first change 2 to fourths. 

2 X 4 ft 9 

—Q — = ^ = 23^. 2 equals f . There are as many | in 

Ans, 2| bushels, i ^ *^ere are 3's in 8,- which is 2f . 

Ans, 2| bushels. 



OPERATION ABBREVIATED. 
2X4 



Note. — It will be seen that in the 
= J = 2j. abbreviated operation the number of* 

fourths in the dividend is expressed by 
2X4, and the number of fourths in the divisor by 3. 

Examples. 

7. At $f apiece, how many railroad tickets may be 
bought for $ 6 ? Ans. 8 tickets. 

8. How many books, at $|^ each, may be bought for 
$ 20 ? Ans. 32 books. 

9 . If $ ^9^ will buy one peck of peas, how many pecks 
can be bought for $ 4 ? Ans. 21 J pecks. 

* This example can be explained by analysis thus: — 
If $ 6 will buy 1 box of oranges, $ 1 will buy ^ of a box, and $|. will bmy 
I of ^ of a box, which equals ^ of a box. An». -jfg box. 
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341. Case III. When the dividend and divisor are both 
fractional numbers. 

Illustrative Example. If 1 yard of cloth costs $ |, how 
many yards can be bought for $ ^ ? 

OPERATION. Explanation. — As many yards 

1 .2. 1x5^ 2x2 of cloth can be bought for $^ as 

^ '• 5—2x5 • 5x2 there are I in J. We first change 

2 ^2 ^^^ "i" ^^^ ^¥' i ^^^ ■§ ^ fractional numbers hav- 

Ans. 14- yards. ^"8 * common denominator. ^ 

equals ^jy, f equal ^. There are 

OPERATION ABBREVIATED. as many ^jf in ^ as there are 4*s in 

1x5 5 il 6, which is 1^. Ans, IJ yards. 

2 x-2 = T = It- ^ ^ ^ 

NpxE. — It will be seen that in the abbreviated operation the number of 
tenths in the dividend is expressed by 1 X 5, and the number of tenths in 
the divisor by 2 X 2. 

Examples. 

10. If J of a yard of silk will make one cravat, how 
many cravats can be made by using f of a yard ? 

Ans, 2 cravats. 

11. At $ i^ a bushel, how many bushels of turnips can be 
bought for $ I ? Ans. 2f bush. 

12. How many pounds of rice, at $ /j a pound, can be 
bought for $ i ? 

34t2. From the three cases in division of fractional num- 
bers we derive the following Rules : — 

Rule I. for Division op Fractional Numbers. — Change the 
dividend and divisor to fractional numbers having a common denominator^ 
and then divide the numerator of the dividend by the numerator of the 
divisor. 



Note. — Recurring to the abbreviated operptions, we may derive 
Rule II. 1. When the divisor is an integral number (Case I } : Mul- 
tiply the denominator of die dividend by the integral numlier. 

2. When the divisor is a fractional number (Cases II. and III.) : Mtd 
tiply the dividend by the denominate' of tlie divisor and divide that product by 
the n umerator of the divisor. 

Digitized by VjOOQ IC 



126 FRACTIONAL NUMBERS. [Pakt XL 

943 • Examples. 

13. If 8f acres of land be divided into 4 equal lots, what 
will each lot contain ? Ans, 2^ acres. 

14. When the dividend is J of an acre, and the divisor 2 
acres, what is the quotient ? 

15. At $ 2 a barrel, how many barrels of apples can be 
bought for $ 5 J ? 

8 
16 'hfi 

Note. - Change 5 J to thirds. 3 — 2 =- ^TxtT^ ^** Ans. 2 J barrels. 

16. At $3 a cord, how many cords of wood can be 
bought for $ 8^ ? Ans. 2J cords. 

IT. If a man can walk 4 miles an hour, in what time can 
he walk 16^ miles ? 1^ miles ? | of a mile ? 

Ans. 4xV hours ; ^ hour ; ij\y hour. 

18. At $ 2 a day for work, what part of a day's work can 
be secured for $ f ? Ans, J day. 

19. At $/^ an hour, how many hours of labor can be 
paid for with $ 4 ? with $ 84 ? Ans. 9f hours ; 192 hours. 

20. If f of a pound of cotton will make 1 yard of muslin, 
how many yards will 546 pounds make ? 

21. At $ 2^^ a ream, how many reams of paper may be 
bought for $ 15 ? (Change 2j to halves.) Ans. 6 reams. 

22. In 1 rod there are 5J- yards ; how many rods are 
there in 407 yards ? Ans. T4 rods. 

23. At $ I a quire, how many quires of paper can be 
bought for $i? Ans. 2^ quires. 

24. If I can weave f of a yard of cloth in 1 hour, in what 
time can I weave f of a yard ? Ans. 1^ hours. 

25. How many lots of land, each containing j\ of an 
acre, are there in ^^ of an acre ? 

26. How many pairs of gloves, at $f a pair, can be 
bought for $ 13 J ? (Change 13 J to thirds.) Ans, 16 pairs. 
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2*1. How many feet of wood at $^ per foot can be 
bought for $ 33 J ? Ana. 80 feet. 

28. If a family consume | of a barrel of flour in a mouth, 
in how many months will they consume 4^ barrels ? 

29. If 2^ quires of paper are required to make a book, 
how many books may be made by using 1678^ quires f 

30. What is the value of^ t (= 2* -^ i) ? Ans. 3 J. 

31. What is the value of || ? Ans. 1 Jf . 

32. Add 30 ^ 3J with 48J -^ A- ^ns. 250|J. 

33. Add 26J -5- 4* with 18f -^ If. Ans. ITJH. 

34. Add t with TJ ^ ^eLZi- ^^ ^^- ^t^- 
iH^^ For Dictation Exercises, see ** Maiiaal and Key/' page 69. 

244. To FIND THE Whole when jl Part is given. 

Illustrative Example I. In ^ of a year there are three 
months ; how many months are there in I year ? 

Explanation. — If in ^ of a year there are 8 months, in ^, or 1 year, 
there are four S's of months, or 12 months ; therefore in 1 year there 
are 12 months. Ans. 12 months. 

Examples. 

35. In ^ of a rod there are 5j^ feet; how many feet are 
there in 1 rod ? Ans. 16^^ feet. 

36. A man in business lost $ 758 in 1 year ; this was 
equal to -^ of the money he put in trade ; how much money 
did he put in trade ? 

37. I gained $ 3478 by selling a lot of cotton ; if this is 
equal to i of what the cotton cost me, what did it cost ine ? 

38. $ 46 is I of what number ? 
/39. 30^^ yards is i of what number t 
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Illustratite Example II. If f of a pound of beef cost' 6 
cents, what will I pound cost ? 

OPERATION. Explanation, — If | of a pound cost 6 cento, 

s -^^ of a pound will cost ^ of 6 cents, and -| or 1 . 

^^^^ ^ ^ pound will cost ^ of 6 cents multiplied by 5, 

^ -which equals 15 cents. Ans» 16 cents. 

40. If T^r *cre of land is sold for $ 75, for what would I 
acre be sold at the same rate ? Ans. $ 165. 

41. The cost of fencing a lot of land was $ 100 ; if this 
was I of the cost of the land, what did the land cost ? 

42. T68 men is Jf of what number ? 
48. 3 bushels is f of what number ? 

44. 8 days is -/^ of what number ? 

45. When f of a pound of butter costs $ ^jj, what does 
1 pound cost ? Ans. $ |. 

46. If 2^ dozen needles can be bought for $ f , how 
many dozens can be bought for $ 1 ? Ans. 3f dozen. 

4*7. If ^ of a yard of carpeting costs $4§, what is the 
^t per yard ? 

"^48. A farmer sold a lot of land so as to gain i as much 
as it cost, how many eighths of what it cost did he receive ? 
If he received $ 81^, what did it cost him ? -4ns. $ 720. 

49; A grocer sold, sugar for $ 23.21 ; if this is ^ more 
than it cost him, what did it cost him? Ans. $21.10. 

50. If when a book is sold for $ 1.76, there is a gain 
equal to f of the cost, what was the cost ? V / ■',^ 

51. After spendiug J of his money, a person had $18 
left ? how much money had he at first ? Ans, $ 27. 

52. A jockey sold a horse at a loss eqpal to ^ of what he 
paid ; if be sold the horse for $ 120, what did he pay for 
him ? 
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63. By selling beef at $ ^^ per pound, I lost i of what 
it cost me ; what did it cost me par pound ? Ans. $ ^y. 

54. By selling a hammer for $ 1^, I lost ^ of what it 
cost me ; what did it cost me ? 

55. I sold a lot of timber at $ 12.83J per thousand 
feet, and thereby gained a sum, equal to J of what it cost ; 
what did it cost ? I . . ^ ^ ^ 

34S. To FIND WHAT PaRT ONE NuMBER IS OP ANOTHER. 

Illustrative Example. A boy who had 40 cents gave 
away 4 cents ; what part of his money did he give away ? 

Explanation, — He gave away such a part of his money as 4 cents 
is of 40 cents ; 1 cent is -^ of 40 cents, and 4 cents is ^ or ^ of 40 
cents ; therefore he gave away ^ of his money. 

From the preceding example we may derive the following 
Rule. — To find what part one number is of another : — Divide 
the number which is the part by that with which it is compared. 

Examples. 

56. Of a wall 80 rods in length, 16 rods were laid in one 
day ; what part of the wall was laid in 1 day ? Ans, J. • 

5T. What part of 20 is 4 ? 15 ? 13 ? 2^ ? 

Note. 2^ = f ; 20 = 4^ ; 2 J is the same part of 20 that f is of 
^, or that 6 is of 40. Ans, ^. 

58. What part of 6 is H ? 4J ? i ? J? I ? 

59. What part of 40 is 13 J ? 26| ? 5^ ? | ? 

•Y^eO. What part of Tj ^s ^ ? ^^- %- 

61. What part of 33 J is 25 ? 8J ? 6J ? 

62. What part of 18| is 12i? 6^ ? 5 ? J ? 

63. What part of | is f ? of f is J ? of 1 is ^i ? 

64. What part of $ 1 is 20 cents ? Y5 cejifB ? 12J cents ? -- - 
62i cents ? /t— '' ' 'f, ' 1 ^" 
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65. What part of $ 1 is 16§ cents ? 33 J cents ? 18| cents ? 
83^ cents ? 

66. If a piece of work can be performed in 1^ days, what 
part of the work can be performed in 12 days ? in 4^ days ? 
in § of a day ? Ans, § ; i ; Vr- 

61. A and B hired a carriage together, for which they 
paid $ 8. A occupied 2 seats, B occupied 3 seats ; what 
should each pay? Ans, A, $3J; B, $4|. 

68. When butter which cost 25 cents per pound is sold 
for 35 cents, to what part of the cost is the gain equal ? 

Ans. f . 

346. Topical Review in Fractional Numbers. '' " 

The pupil may illustrate the following topics to his class, using com- 
mon objects when practicable, and giving definitions and rules : — 

1. Fraction or fractional unit ; firactional number; unit of the frac- 
tion. (Arts. 204 - 206.) 

2. Manner of expressing a fractional number. (Art. 207.) 

3. Denominator, numerator, terms. (Arts. 209-211.) 

4. Like fractions. (Art 113.) 

5. Mixed numbers and changing a fractional number to an integral 
or mixed number. (Arts. 115, 116.) 

6. Common denominator. (Art. 218.) 

7. Expressing fractional numbers in larger or smaller terms. (Artii 
219, 220.) 

8. Changing unlike to like fractional numbers. (Art. 221.) 

9. Least common denominator. (Art. 223.) 

10. Make a rule for Addition of fractional numbers. 

11. Make a rule for Subtraction of fractional numbers. 

12. Changing an integral or mixed number to a fractional number. 
(Art. 230.) 

13. Multiplication of fractional numbers. Cases L, II., III., with 
general rule. (Arts. 232 - 236.) 

14. Division of fractional numbers. Cases I., IL, III., with general 
rule. (Arts. 238-242.) 

15. To find the whole when a part is given. (Art. 244.) 

16. To find what part one number is of another. (245.) 



Digitized by 



Googk 



Abts. 247, 248.] MISCELLANEOUS EXAMPLES. 131 

347. General Review, No. 3. 

1. What are the prime factors of 265 ? of 2000 ? 

2. What is the greatest common factor of 924 and 660 ? 

3. What is the least common multiple of 18, 24, and 420 ? 

4. Express ^, §$, and ^§^ in their smallest terms. 
6. What mixed number is equal to ^ + ii + iV ? 
6. Add 28t^, 12^, and 29^^. 

T. What is ^ less ^j^ ? 

8. What is 9/^ less 2 J ? 

9. Multiply 10 by ^. 

10. Multiply J of I by f. 

11. What is the cost of 2^ yards of silk at $ 2J a yard ? 

12. Divide 3| acres into 12 equal lots. 

13. At $ 2 per pound, how much tea can be bought for $ f ? 

14. At $ T^ per pound, how many pounds of coffee can 
be bought for $ 6 ? 

16. Divide * by I ; 4^ by l^. 

. 16. What is the value of ^i^ ? 

IT. After A had lost ^V of his money, and B had gained 
a sum equal to ^ of his, each had $ 1108.80 ; what had 
each at first? 



' For Dictation Exercises upon this Review, see " Manual and Key," 
page 70 ; for Miscellaneous Exercises, see pages 71-72. 

348. Miscellaneous Examples. 

'l. What will Hi yards of cloth cost at $2.60 a yard ? 

Ans, $43.T5. 

2. At 40 cents a pound, what cost 4 firkins of butter, 
weighing respectively 25^ pounds, 4T pounds, 33|^ pounds, 
and 35S pounds ? Ana. $66.45. 
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3. If a firkin of butter weighs 4:3^ pounds, what must I 
pay for § of it at 38 cents a pound ? Am. $ 11.02. 

4. If 10 barrels of pork weigh 1 ton, what part of a ton 
will f of a barrel weigh ? 

6. A man who was offered $95 an acre for a farm of 13Y 
acres, afterwards sold 48 J acres of it at $ 126 an acre, and 
the remainder at $ SI an acre ; did he gain or lose by wait- 
ing, and how much ? Ans. gained $ 'J4'7. 

6. What is the value of a boat if f 6f it is worth $ 42 ? 

7. If a barrel of flour lasts a family of 4 persons 3 J 
months, how long would it last if 3 members were added 
to the family ? Ans. 2 months. 

8. I bought 4 bunches of asparagus at 16§ cents a bunch, ^ 
and 6 pounds of beef at 33 cents a pound, and gave in pay- 
ment $ 2.50 ; what change was due me ? 

9. What number is that of which if you take away 12J^, 
the remainder will be lof ? Ans, 27|^. 

10. What number is that to which if you add 21^, the 
sum will be 36| ? 

11. If a man walked from Portland to Chicago, a distance 
of 1000 miles, in 29| days, what was the average distance 
walked per day ? 

12. In how many days would a crew of 6 sailors con- 
sume a barrel of beef (200 pounds), if each sailor con- 
sumed 1 J pounds a day ? 

13. The difference between ^ of a certain number and J 
of it is 13 ; what is the number ? Ans, 52. 

14. The difference between f of a certain number and f 
of it is 4^ ; what is the number ? / Yt^ 

15. i of J of 3^ -5- (3 — i) is equal lo Vhat number ? 

Ans. IH. 

16. Whatisthevalueof^X^Xn X^? Ans. l^ 
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IT. Owning J of a mill, I sold i of my share for $ 1626 ; 
what was the value of the whole mill at the same rate ? 

18. How many barrels of apples at $4J a barrel will 
pay for 12 tons of hay at $ 38 J a toa ? Ans, 108^ barrels. 

19. How many days will it take a boy to pay for a suit 
of clothes worth $23 and a hat worth $1.60, if he earns 
81 i cents a day ? 

20. If ^ of my property is in real estate, ^ in government 
bonds, J in railroad stock, and the balance, $ Y28, in green- 
backs, how much property have I in all ? Ans, $ 3,360. 

21. I sold my cow for $ T2, by which I gained \ of her 
cost ; what did she cost ? 6 i 

22. A horse and carriage together are worth $ 4T6 ; the 
horse is wortjh f as much as the carriage ; what is the worth ^ 
of the horse ? of the carriage ?^ ?y ^' - ^V-* -a-t / ■{ S .- 

23. A can mow a field in 2^day8, atfa B in 6 days ; what 
part of the field can each mow in 1 day ? what part can 
both mow in 1 day ? In how many days can both mow it 
working together ? Ans. 1^ days. 

24. C can do a piece of work in 2 days, and D in 6 days ; 
in what time can both do it ? Ans, 1 J days. 

25. If Charles, James, and John can remove a pile of 
stones in 2 hours, and Charles and John can remove it in 
4 hours, in how many hours can Jam^s remove it working 
alone ? " Ans, 4 hours. 

26. If I of a pound of beef cost 15 cents, what cost ^ 
pounds ? 8| pounds ? - Ans, $ 1.20 ; $ l.TTJ. 

27. If J of a box of oranges cost $4§, what will ^ of a 
box cost ? ^ Ans. $ 5 J. 

28. When 3| dozen pens at 33 cents a dozen will pay for 
2| pounds of figs, what are the figs worth a pound ? 

Am, 46 c#nts. 



Digitized by 



Googk 



134 FRACTIONAL NUMBERS. [Part H 

29. If I receive 36 cents a yard for cloth by selling it at 
f of its cost, what should I have received by selling it at J 
of its cost? *-/J; 

30. If a quantity of hay lasts 14 horses 2f weeks, how 
long will it last 10 horses ? Ans, S^ weeks. 

31. By a pipe of a certain capacity a cistern can be 
emptied in S^^ hours ; in what time can it be emptied by a 
pipe of i the capacity ? Ans, 2^^ . 

32. If a man can do a piece of work in 46^ days by 
working 8J hours a day, in what time can he do it by work- 
ing 12f hours a day ? Ans. 30f days. 

33. If Tf tons of hay cost $ 213.60, what will 6f tons 
cost when the price is J a* much ? 

34. To what must you add the differen^ between 13§ 
and 36f that the amount may be 43| ? 2^0 ^ 

36. I paid this year for mv coal $ 8.60 a ton, which was 
f as much as I paid last ye^^^hat I paid last year was f 
of what I paid the year beloftri^what did I pay the year 
before ?^A^':V^ 

36. I sold my house and farm of 62J acres for $ 7000, 
the house being worth J as much as the farm ; what did I 
receive per acre for the farm ? 

Examples for Advanced Pupils. 

87. I bought a sack of cofiee containing 144 pounds at 83} cents a 
pound ; I paid 2} cents a pound for roasting it ; allowing for a loss of 
•J^ in weight by roasting, at what price per pound must I sell it to gain 
a sum equal to J of what I gave ? Ans, 46^% cents. 

88. A merchant sold a lot of sugar for $ 1500, and thereby gained 
a sum equal to } of the cost ; if he had sold the sugar for $ 1200, would 
he have gained or lost, and what part of the cost ? 

89. A owes a sum equal to } of his income for a year ; by saving 
^ of his income annually for 5 years, he can pay his debt and have 
$ 1800 left ; what is his yearly income ? 



Digitized by 



Googk 



Abts. 249, 250.J DECIMALS. 185 



i 



DECIMALS. 



349. If a unit, as an apple, Js divided into 10 equal 
parts, each of the parts is ^ of the unit. 

If T^ of a unit is divided into 10 equal parts, each of the 
parts is y^^ of the unit. 

If xJtj of a unit is divided into 10 equal parts, each of 
the parts is y^^ of the unit. 

Continuing these divisions, we have a series of fractions 
whose denominators are 10 or a number made by taking 
lO's only as factors. 

Such fractions are decimal fractioxis. 
— Define a decimal fraction. 

Note I. — All fractions except decimal fractions are called oommon 
fractions. 

Note II. — Decimal fractions are generally called deoimalB. 

StSO. It will be seen by Art. 249 that a series of decimal 
fractions constitutes a scale of tens. 

Now as each of a series of integral units, as 1 hun- 
dred, .1 ten, and 1 unit, is expressed by writing the 
figure 1 in its appropriate place, thus, 100, 10, 1 : 

So each of this series of fractional units may be expressed 
by writing the figure 1 in its appropriate place ; thus, to 
express 



1V 


write 


J 


TTrixnr 


write 


.0001 


ToTT 


4t 


.01 


TTFTTOTFU 


tt 


,00001 


rinyo 


tt 


.001 


TooooTjriy 


tt 


.000001 




Also, to 


express - 


^ write 


.3 






(t tt 


tt 

1 


dr, " 


.07 






it tt 


tt 

T 


(fl^TF " 


.007 





Note. — We call the dot which is placed at the left of the dedmal 
expression a decimal point 
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fiSt, The manner of expressing decimals and integral 
numbers together is illustrated in the following 

Table. 

Integral Numbers^ Fractional Nnraben. 



I'll 

6 8 3 



If 



1 2 



I 



I 



^ H S 

6 9 8 



y Names of ^nlt^ 



5 £xpresfi(m* 



i^^SSS SSSSSISSg No.ofPl«5e. 

Exercises upon the Table. 
!2tS3. Name the fractional units in order from tenths to 
ten^millionths ; from'ten-millionths to tenths. 

3S3. In which place at the right of the decimal point 
are expressed 



1. tenths ? 




4. thousandths ? 


2. hundredths ? 




5. millionths ? 


3. ten-thousandths ? 




6. ten-millionths ? 


3S4. E:(press in figures 






7. 1 hundredth. 


13. 


14 units with ^, jj^, 


8. Y ten-thousandths. 




and T^tny. 


9. 3 thousandths. 


14. 


6 hundred with ^^y, xr^uTTi^ 


10. 8 millionths. 




and TTy*T7T7- 


11. 4 units with 1 tenth. 


15. 


40 units with yj^, yi/^, 


12. 1 unit with 4 hundredths. 




^ud TxyTfcxrir- 



StSff. Express .0111 as common fractionSj, and show 
lehat fractional number they equal. 

In .0111 there are yj^y, ttjW< and nyixnr; which, expressed 
in ten-thousandths, the lowest order of units given, equal 
Tiiijjf ttJtFzttt* and Tjsix^j^ ; these united equal yiiiiy. 
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From the above we may derive the following 
Rule. — For expressing decimals as common fractions. 

1. Strike off the decimal point and any zeros at the left of the ev 
pression of the decimals. 

2. Underneath the resuU express the denominator. 

fiSOt If it is required to read the Duinber expressed by 
a collection of figures, as 

we first numerate and poinOhe collection as if it expressed 
an integral number ; thu6i> 

. 4 ,, 9 6 8 ; 
then, pointing to the figures 0, 4, 9, 6, 8^ in succession, wq 
numerate from left to right tenths, hundredths, etc., to fin4 
the name of the lowest order of units expressed, which ii^ 
hundred-thousandtha. 

The number expressed above is then read, " four thousand 
nine hundred sixty-eight hundreft-thousandths (t§S§S^). 

From the above we derive the following 

Rule. — To read numbers expressed as decimals : Read the number 
as if it were anintegrtjd number, giving to it the name of the lowest order 
of units in the number. 

Exercises, 

3tS7. Read the following ; also expresEf the decimals as 
common fractions. 



1. 


.on 


6. 


.0001006 


2. 


.0527 


1. 


1.11 (See Note I.) 


3. 


.000111 


8. 


408.408 


4. 


.020168 


9. 


4000.0004 >, ^ 
.4004 \'^^ 


5. 


.0000168 


10. 



NoTB L — 1.11 may be expressed as a mixed or as a fractional number, 

NoTB IL — To distinguish 4000.0004 from .4004 employ the word 
"units" after 4000 in reading the former expression. Employ the word 
"units" in all similar cases. 
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Read the following : 






11. 300.003 


14. 


426000.000341 


12. .303 


16. 


1300.00006 


13. 1200.0056 


16. 


.00064T82 



258. If it is required to express a number, as one 
hundred seventy-five, ten-thousandths, in figures, we first 
express the number one hundred seventy-five as we express 
an integral number, thus, 

17 5 

As the lowest order of units will be expressed by the 
place of the right-hand figure 5, pointing to the figures 5, 
7, and 1 in succession, we numerate from the right towards 
the left, thus, *' ten-thousandths, thousandths, hundredths, 
tenths." We then supply the place of tenths with a zero, 
and prefix a decimal point to the expression, thus, 
.0175 

From the above may be derived the following 

Rule. — To express decimals in figures : 

1. Express the number as an integral number is expressed. 

2. Numerating from right to left, determine and fix the place of the 
decimal pointy supplying vacant places with zeros. 

Exercises. 
SffO. Express the following in figures : — 

17. Thirteen hundredths, 

18. Twenty-eight thousandths. 

19. One hundred eleven ten-thousandtlis, 

20. 4 thousand 208 ten-thousandths. Ana, .4208. 

21. 27 thousand 62 hundred-thousandths, Ans, .27062. 

22. 768 thousand 704 millionths, 

23. 90 thousand 962 ten-millionths. Ans. .0090962. 

24. 800 thousand 806 hundred-millionths, 

25. 76 million 384 thousand 367 UUionths. 

26. 78 with T^. 
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27. 460 with t^Htf. 

28. 3 hundred units with x^^y. 

29. 305 thousand with iV^ftiV- 

30. 46T thousand units with xjfHijnf' 

31. 9 thousand Y hundred units with y^JJiyiy. 

32. 600 thousand with 83^ thousandths. 



ADDITION. 

860. III. Ex. Add .Y, .28, .036, and 1.111. 
OPERATION. Explanation. — Since some of these numhers ar« 

already expressed as thousandths, one thoiyand is 
.TOO the least common denominator which can he used 

.280 for expressing the numhers decimally. 

.035 jf jQ i^jjQ expression .7 two zeros be annexed, and 

to the expression .28 one zero be annexed, all the 
2.126 numbers will be expressed as thousandths. They 

may then be added, and the result will be 2.126. 



\ 



Note L — In practice the zeros may be omitted. 

Note II. — Instead of changing the decimals in the illustrative example 
to fractional numbers having the least common denominator and adding the 
numerators, we might add the units of each order separately, commencing 
with the lowest and proceeding to the highest. 

Examples. 

1. .11 + .8 + 15.7 = what number ? Ans. 16.61. 

2. 4.111 + .09 + 5.2 = what number? Ans, 9.401. 

3. 11.3T5 + .0'005 + .8T = what? ^ns. 12.2455. 

4. Add .15, with 4.8 and .89. Ans. 6.44. 

5. Add 8.625, with n.6 and .56. /' ^ijH 

6. Add 46.T with 5.0625 and .8T5. ^' ^ t\^^^i 
T. Add 4.68 with 94 thousandths, 13 and 8T62 ten-thour 

sandths, and 92984 hundred-thousandths. Ans. 19.58004. 

8. Add 9t%, 8tVV, ^%U^ and ^^^. ^ ^.^/fi^^ 

9. Add 498^7^, 67Vjfi/V. ^^^W^, and b^miis* 
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361 • III. Ex. Add 3 dollars 7 dimeS; with 5 dimes 8 
cents, and 15 cents 8 mills. 

OPERATION. Explanation, — It will be seen that the division 

of United States money (Art. 116) into dimes, 

$3.7 cent9, and mills corresponds with the division of 

.58 units decimallj into tenths, hundredths, andthou- 

'I^^ sandths. 

$ 4.438 The unit of United States money is 1 dollar ; the 

lower orders of units are parts of the dollar. 

Examples. 

10. ^dd 4 dollars 50 cents, with 3 dollars 6 dimes, and 
10 dollars 17 cents 8 mills. Ans. $ 18.278. 

11. A bookseller sold a Bible for 3 dollars 62 cents 5 mills, 
a hymn-book for 87 cents 5 mills, -a blank-book for 75 cents, 
and a quire of paper for 6 dimes 8 cents ; what did he 
receive for all the articles? 

363* III. Ex. Change f« f, and f to decimals, and 
add them. 

OPERATION. Explanation, ^ may be ex- 

pressed as lOths, thus, .8. J can- 
f = -]fty = .8 not be expressed wholly as lOths, 

I = ^j^ = .75 but it may b^ expresse^d as lOOths, 

A r:r thus, .75. | cannot be expressed 

8 ) 5.000 wholly as lOths or as lOOths ; if we 

— TTT ^_ ^. divide each of the f into ten equal 

—,. _^ parts, we shall have ^tenths, which 

2.175 equals .6, with | tenths remaining. 

If we divide | tenths into ten 
equal parts, we shall have ^ hundredths, which equals .02, with | hun- 
dredths remaining. 

If we divide | hundredtlw into 10 equal parts, we shall have ^ thou* 
•andths, which equals .005 : hence | equals .625. 
Adding the decimals, we have for their sum 2.175. 
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From the manner of diangihg | to a decimal, we 
derive the following 
KuLE. — For expressing common fractions as decimals: 

1. Annex one or more zeros to the expression for the numerator, and 
divide the number thus expressed by the denominator ; continue annexing 
zeros and dividing until there is no remainder, or untU the desired order 
of units is reached, 

2. Point off a number of decimal places equal to the number of zeros 
annexed. 

Note. — When there are not as many places as there are zeros annexed, 
zeros must be prefixed to the decimal expftssion, 

364. Examples. 
Express decimally and add the following : — 

12. i + i + |. Ans. .t6. 

13. * + iJ + A. Ana. 1.3626. 

14. ^ + ^ + /y. Ans. .48. 
ISu.^^ + A + A. ^ri8, .625. 
16. What is the sum of $ 35J, $ 82^^^, and $ 65} ? 
IT. What is the sum of .5J, .18|, and .56J ? / 

3Ciff. III. Ex. A painter bought canvas for three pic- 
tures ; one contained 1/^ yards, another 2§ yards, and the 
other 3^ yards ; how many yards did all contain ? 

OPERATION. Remarks, — I. ^ may be wholly ex-' 

pressed decimally; but f and -f^ cannot 
-. 7 __ 1 jotTK be thus expressed; however far the division 

Q2 o Afifif?4« is^rried, there will still be a remainder. 

^ ~ n Ap.Ap'j' The order of units to which the decimals 

^ — '. JL- should be carried in such cases must depend 

7.6586-[- upon the degree of accuracy required. In 
examples in this book they will end with 
ten thousandths, when no other direction is given. 

XL When a fractional number is not fully expressed decimally, the 
sign + may be annexed to the expression, to show that something 
more is required to express the entire number. 
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in. In expressing f decimally, the 6 repeats again and again ; so in ex- 
pressing A decimally, the figures 4 and 5 repeat again and again. The 
fractional numbers thus expressed are called repeating or circulating 
fractions. ( See " Key and Manual.") 

366. ExAMPj.Es. 

18. A merchant sold four lots of paper, containing sev- 
erally 18|, 16§, 6H> and 41^ pounds ; what did all together 
weigh? Jns. 143. 9562-f- pounds. 

19. How many acres of land in four lots, the first contain- 
ing 9/^ acres, the second 26^ acres, the third YtV acres, 
and the fourth 104^ acres? Ans. 14Y.4419 acres +. 

20. Add together 6| hours, ^ of an hour, 9^^ hours, and 
18y^ hours. 

21. Add together .5f, J|, A, §f, and .02^. 

Arts. 2.2Y10+. 
• For Dictation Exercises, see ** Manual and Key," page 74. ,,-- 



; SUBTRACTION. 

367. III. Ex. I. If having .9 of a pine-apple, I give 
away .7 of the pine-apple, what part will remain ? Am, .2. 
III. Ex. II. If having .T5 of an acre of land, I sell a part 
^ equal to .1815 of an acre, what part of an acre, will remain ? 
OPERATION. Explanation, — If to .75 two zeros be an- 

nexed, the minuend and subtrahend will both 
Minuend. .7500 be expressed as^actional numbers having the 
Subtrahend. .1875 least common denominator, ten thousand. 
Kemaiirder. .5625 Taking awajr the part .1875, the remainder 

will be .5625. 

NoTB I. — In practice the zeros may be omitted. 

Note II. — Instead of changing the decimals in the illastratire example 
to like fractions having the least common denominator and then subtracting, 
we might perform the subtraction with the units of each order separately, 
commencing with the lowest and proceeding to the highest. 
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(2.) 


(3.) 


,361 


4.07 


.1T35 


3.6666+ 


.1875 


.4034— 


1. 


82 less 37.639 = t 


8. 


7.6 less 4^9307 = ? 


9. 


16 less .15009 = ? 



Arts. 268, 269.] MULTIPLICATION. 143 

S68. Examples. 
Perform the following : — 

(1) 

Mbinend. .74 

BubtrahencL .087 

Remainder. .653 

4. 63.804 less 38.285 == ? 

5. 48.327 less .00876 = ? 

6. 2000.7 less 2.0007 = ? 

10. Owing $475, I paid $218.75 ; what remained due ? 

11. The income of a man w^ $ 1000 for a year, and his 
expenses were $ 863.94 ; how much did he save ? 

12. Express | and i decimally, and find their difference. 

Ana. .125. 

13. Express ^ and f decimally, and find their difference. 

14. Owning 240.625 ^ords of wood, I sold 162^ cords ; 
how much remained ? 

jjl5* For Dictation Exercises, see " Mannal and Key," page 75. . 

t 
MULTIPLICATION. 
369. Case I. When the multiplier is an integral number. 
III. Ex. What will 3 pounds of sugar cost at $ . 16 a pound ? 
OPERATION. Explanation, — Three pounds, at $.16 per 

MtUttpUcMid. $.16 pound, will cost three $.16, which equals 
HidtipUer. 3 $ .48. Ans. $ .48. 

Fradnot $ .48 

Examples. 

1. What will 5 fans cost at $ .25 each J 

2. At $ .375 each, what will 17 melons cost ? 

3. What will 50 dozen combs cost at $ 1.08 per dozen ? 
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370. Case IL When the multiplier is a fractional num- 
ber. 

III. Ex. I. At $9 a barrel for flour, what will .7 of a 
barrel of flour cost ? 

OPERAttON. Explanation, — The multiplier .7 denotes that 7 

^ ^9 tenths of the multiplicand $ 9 are to be taken, 

yt 1 tenth of 9 equals 9 tenths (Art. 233), (expressed 

Ago by placing the decimal point at the left of 9), and 7 

tenths of 9 equal .9 X 7. Ans, $ 6.3 or $ 6.30. 

4. What will .6 of a barrel of flour cost at $ 8 a barrel ? 

Ans, $4.8. 

5. At $ T5 per acre, what cost .67 of an acre of land ? 

6. If in I ton there are 2000 pounds, how many pounds 
are there in .3T5 tons ? Ans, 160 pounds. 

871. Ill.Ex.il At $.28 per yard for cloth, what 

will .6 of a yard cost ? 

OPERATION. Explanation. — The multiplier .6 denotes that 6 

tenths of the multiplicand, $ .28, are to be taken. 1 

•^\^° tenth of 28 hundredths equals 28 thousandths, (ex- 

^ * pressed by moving the decimal point one place 

.168 farther to the left), and 6 tenths of 28 hundredths 

equal .028 X 6. Ans, $.168. 

7. What cost .3 yard of silk kt $ .6 per yard ? Ans. $ .18. 

8. If I franc equals $ .186 what will 18.6 francs equal ? 

973. Prom the preceding cases, noticing that there are 
as many decimal places in the expression for the product as 
there are in the expressions for the multiplicand and multi- 
plier counted together, we derive the following 

Rule. — For multiplying decimals: Mtdliply as in integral rmm- 
hersy and poini off as many places for decimals in the expression for the 
product as there are decimal places in the expressions for the multiplicand 
and multiplier counted together; supply the deficiency of places^ if there 
is any, by pressing zeros before pointing. 
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EXAKPLSS. 



9. .2r X .» = ? 

10. 3.20 X .62 = ? 

11. .686 X 1.066 = ? 
Find sum of last three ans- 
wers. Ans. 2.90689. 



12. 6.0? X MIS = ? 

13. 1001 X .1001 = ? 

14. .001 X 1000 = ? 
Find sum of last three ans- 
wers. Ans. 101.239646. 



16. 6.6 yards equal 1 rod ; how many yards are there in 
.•76 of a rod ? 

16. What is the product if .0766 be a multiplicand and 
.0T6 a multiplier? 

IT. At $ 16.8T6 per M., what cost 8.2 M.'s of bricks ? 

18. What cost 227.6 acres of land at $ 87.60 per acre ? 

19. What cost 1.26 tons of hay at $ 17.60 a ton? 

20. A farmer sells 76 pounds of butter at $ .376 a pound ; 
he receives in payment 2 barrels of flour at $ 8.66 a barrel, 
and 6 yards of cloth at $ 1.80 a yard ; what was the balance 
due, and to whom ? 

21. Multiply 376 by .1, .01, .001, .00001, and add the 
products. Ans. 41.73976. /Z'^- 

How do you express the product when the multiplier 
is .1, .01, .001, etc. ? 

22. Multiply 268.6 by .01, .0001, .000001, .1, and add 
the products. 

' For Dictation Exercises, see ** Manual and Eej/' pa^ 75 - 77. 



DIVISION. 
373* Case I. When the divisor is an integral number. 
III. Ex. I. If .8 of a melon is divided equally between 
2 boys, what part of a melon will each boy receive ? 

• Explanation. — If .8 of a melon is divided equally 

^ /_ between 2 boys, each boy will receive 1 half of .8 of 

.4 a melon, or .4 of a melon. Ans. .4 melon. 

10 
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III. Ex. II. How many 2'b are there in .18 ? 

OPEBATION. Explanation. — As 2 is a greater 

number than .18, it is not contained 

2 ) .18 in it We will see, then, how many 

,u \^^^l''t "TT teJ^ths of 2 are contained in .18; 

•"^ 1 tenth of 2 is .2. There are no 

tenths of 2 in .18 ; this we express 

by putting a zero in the tenth's place of the quotient. 

We will see next how many hundredths of 2 are contained in .18 ; 
1 hundredth of 2 is .02. There are 9 hundredths of 2 in .18 ; this we 
express by putting a figure 9 in the hundredth's place of the quotient. 

We see, hy the above examples, that when the divisor is an integral 
number, the expression for the quotient contains as many decimal placti 
as there are decimal places in the expression for the dividend, 

f ^ 
.-^^' Examples. 

i. If 45 men share equally in .315 of a gold-mine, what 
part of the mine will each man have ? -4ns. .OOT. 

2. If a dividend is 2.727 tons, and the divisor is 27 tons, 
what is the quotient ? An», .101. 

374. III. Ex. III. A piece of land which contained 
14.8 acres was divided into 13 equal building-lots; how 
many acres did each lot contain? 

OPERATION. Explanation. — In this example zeros may 

be annexed to the expression for the dividend, 
13 ) 14.8000 nn^j the division carried as far as desired ; in 

1.1384'f- pointing off places for decimals in the expres- 
sion for the quotient, the zeros annexed should 
be considered a part of the expression for the dividend. 

Examples. 

8. At $ 7 a barrel for flour, how much flour can be bought 
for $43.9? Ans. 6.2714+ barrels. 

4. If 768.37 rods of fencing are required to fence a square 
lot, how many rods will be required to fence each side ? 
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37S. Case II. When the divisor is a fractional number. 
III. Ex. How many .OS's are there in 1.326 ? 
OPERATION. Explanation. — Here the diyisor is a number of 

hundredths. The dividend expressed in hun- 
\03. ) 1\32.6 dredths is 132.6 hundredths. 

44.2 There are as many 3 hundredths in 132.6 hun- 
dredths as there are 3's in 132.6. We therefore 
move the decimal point in the expression for the divisor to the right 
of the expression, and move the decimal point in the expression for 
the dividend as many places to the right, and then divide, pointing off 
as many decimal places in the expression for the quotient as there are 
decimal places in the altered expresdon for the dividend. 

Examples. 

5. If a man walks at the rate of a mile in .4 of an hour, 
how fer will he walk in 3.432 hours ? Am. 8.58 miles. 

6. At $ .0625 a paper, how many papers of pins can be 
bought for $ .625 7 Ans, 10 papers. 

*l. If .001 is a dividend and 2.5 a divisor, what is the 
quotient? Am. .0004. 

8. How many handkerchiefs at $ .25 each can be bought 
for $ 18 ? Am. 12 handkerchiefs. \/ 

376* From the two cases illustrated above we derive 
the following 

Rule for Division of Decimals L When the divisor is an 

integral number, divide as integral numbers are divided, and point off 
08 many decimal places in the expression for the quotient as there are 
decimal places in the expression for the dividend. 

II. When the divisor is a fractional number, move the decimal point 
in the expression for the divisor to the right of the expression, and move 
the decimal point in the expression for the dividend as many places to the 
right, and then divide. Point off as many decimal places in the expression 
for the qiMtient as there are decimal places in the altered expression for 
the dividend. 
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'2.196 -*. 8 = f 

Ana. ^746. 
.0219 -5- 31 = ? 

Ana. .0009. 
8.025 -fr- .26 = f 

Ana. 32.1. 
.0098 ^ .014 = f 
3.879-5- .009 = ? 
.6T6 -?- .06 = ? 
Find sum of last three an- 
swers. Ana. 441.3. 
7l6. .0098 -^ 200 = ? 

16. .00001 -4- 100 = ? 

17. -3^4.8=? 

18. .069 -^ 7.6 = ? : - 
Find smn of last four an- 
swers. Arm. .6342491. 

A- 



9. 
10. 
11. 
12. 
14. 



1.98 = ? 



-J. 1.008 = ? ^ ' 



Examples. 
19.. 38.702 

20. 4.48- 

21. 307.28 
Find sum of kst three an 

swers* Ana, 324.4736+ 

22. Divi(ieY.49 by .1, .001, 
.pi, and add the qnotients. 

^^CC fvl- Ana. 8,313.9. 

How do you express the 
quotient when the divisor is 
.1, .01, .001, etc. ? K 

23. 30872 ^ 1.79 = ? ' \ 

24. .30872^ .179 = ? "^ 
26. 30.872 -5- .017^ = f^^^ 
26. 308.72-^ 17.9 = ? -^ 

Find sum f^ last fbup an* 



swers. Ana. 18,990. 69164t^ 

27. How many feet of boards at $ .16f per foot can be 
bought for $ 70.38 ? (Change .16] and 70.38 to thirds.) 

Ati^. 422.28 ft. 

28. At % 8.33^ a cord, how much wood can be bought 
for $13.20? Ana. 1.684 cords. V 

29. If $ 1 on interest for 1 year gains $ .073, haw much 
must be kept on interest for the same time to gain $42.34 ? 

30. I paid $ .376 for 1 pound of butter ; how much could 
be bought for $ 2.1 ? fcr $ .50 ? 

31. In^ rod there are 6.& ysurda; hew many rods are 
there in 27.226 yards? 

32. If &e b-Ksent piece of 1866 is .02 of a meter in di- 
ameter, how many 5-cent pieces placed in a straight line 
will extend 100 meters ? V- ^ ,^ f 

0^ For Dictation Exerdaes^ see " Biannal and Key," psgev 77; ^ 
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378. Topical Bettew ik Deodcal Fbactions. 
The pupil may ilhutrale the foUawing topicf to Us claflB, giTing 
definitionB and deriviiig mks: — 

1. Decimal fractions. (Art 249.) 

2. £zi»reaBing the oideis of units, with the Table. (Arts. 250, 251.) 

3. Expressing decimals as common fractions. (Art 255.) 

4. Beading decimals. (Art 256.) 

5. Expressing decimals in figures. (Art. 258.) 

6. Addition of decimals. (Art. 260.) 

7. United States monej. (Art 261.) 

8. Changing common fractions to decimals. (Ajrts. 262, 268.) 

9. Bepeating or circulating fractions. (Art. 265.) 

10. Subtraction of decimlkls. (Art. 267.) 

11. Multiplication of decimals. Cases L, 11., mth general role. 
(Arts. 269 - 272.) 

12. Division of decimals. Cases L, H^ with general rule. (Arts. 
273-276.) 

379* General Beyiew, No. 4. 

1. Add A, ^, 43x/,jW TiWn[* «id 1^ together, 

2. Change .p025^ also^OiSf^to common fractions. 
[ 8. What is .2| lees .02229 ? 

4. Multiply 8.26 by .0008. 
A5. What is the cost of 80 bricks at 1^ 2.20 per hundred ? 

6. Divide .0T2 by .18. 

7. Divide SSJ by .2. 

8. Divide .87 by l.Oa^^. , 

9. At $ 12.50 per thousand feet, how many thousand feet 
of boards can be bought for $ 1T25 ? . /^ )\^ 

10. Divide 32.22 by 10 ; divide Ae quotient by 100 ; mul- 
tiply this quotient by 10 ; multiply this product by 1000 ; 
multiply this product by .1 ; and add the five results. 

Am. 36t.99642. 

Jl^^ For Dictation Exercises upon this Reriew, see ** Manual and Key," 
page 78 ; for Miscellaneoas Exercises, see page 79. 
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380* Miscellaneous Examples. 
. 1. What will 2.4 barrels of flour cost at $12.87^ per 
barrel, 5| pounds of beef at $ .25 per pound, and 4.5 pounds 
of tea at $ 1.56 per pound ? Arts. $ 89.381. 

— ^-^ 2. What will a person have left of $ 20 who buys 6 vol- / 
^ umes of poems at $ 1.25 per volume, and 8^ quires of paper ^ 
at $ 1.62 per quire ? ' Ana. $ 7.23 J. ^ 

3. What is the diflference between 5000 and .005 ? 

4. In how many hours can a man travel 40.415 miles, 
travelling at the rate of 5| miles an hour f 

5. Divide .1 of .01 by .5 ; multiply that quotient by 100 ; 
multiply that product by .1 of 1000, and add the three re- <^ 
suits. Ans, 20.202. ' ^ | 

6. What cost X8'7 laths at $ .31^ a hundred and 17360 
feet of boards at $ 18.5 a thousand ? ' 

381* ExAifPLES voB, Advanced Pupils. 

7. Owning .1 of a cotton-mill, I sold .7^ of my share for $ 1500 ; 
what was the value of .43f of the null at the same rate ? 

8. If when cheese is worth $ 14.5 per hundred pounds, I give 60 
pounds for 1.33^ tons of coal, what are 9.2 tons of the coal worth ? 

9. The product of three numbers is ^ ; two of the numbers are 
8.03, and .06 ; what is the third ? 

10. I shipped to Havana 1500 barrels of flour, which was sold at 
S 12.18} per barrel, and received in payment 36000 pounds of sugar 
at $ M\ per pound ; and the balance in coflee at $ .15 per pound ; how 
much coffee did I receive ? 

11. Of my money .2 is in gold, .56 of the remainder in silver, 
and the balance, which is S 2200, in bank-notes ; how much money 
have I m all ? 

12. .8 of .85 of 1.084 is .65 of what number ? 

18. Multiply 124 by 10 ; multiply that product by ^ of .01 ; divide 
that by ^J^ o£ 10, add the results, and divide the amount by .003^. 
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\AST8. 

V 



COMPOUND DENOMINATE NUMBERS. 

383« Illustration. ^ If we wish to ascertain the length of any- 
thing, as a board, we apply to its length some known length, as 1 inch 

( linp^: ), and find how many such lengths it contains; 

if it contains 40 such lengths, we say that theboardi8 40 inches long. 
The board can thus be measured. 

Anything that can be measured is quantity. 

383* The unit which is* applied to a qaantity in meas- 
uring it is a unit of measure. 

What is the unit of measure of 3 quarts ? 2 hours ? 
Define quantity ; unit of measure, 

284. In the expression 1 inch, the unit is named by the 
word inch. A number whose units are named is a denomi- 
nate nmnber. 

Note. — A number whose units are not named, as 5, is a ffenend number. 
Define denominate number ; general number. 

98t!(« In the number ^ pounds, the units are all of one 
kind or denomination, pounds ; such a number is a simple 
nnmlier. 

386* The unit of measure, 1 inch, employed in measur- 
ing the board mentioned above, would be inconveniently 
small if employed as the unit of measure for great lengths. 
If a larger unit, as 1 ft. (12 inches), were employed in 
measuring the board, the length of the board would be ex- 
pressed by a mixed number, 3J feet. 

To avoid the inconvenience of operating with large num- 
bers or with mixed numbers, we express a part of the length 
in feet and the rest in inches (3 ft. 4 in.), and thus have a 
number made up of unlike denominate numbers, used to ex- 
press one kind of quantity. Such a number is a compound 
ntunber. 

Define a simple number; a compound number. 
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WEIGHT AND ITS MEASUREa 

387. When we hold a ball in the hand, we perceive that 
it presses downward ; if we release our hold 
upon the ball, it falls towards the ground. 

The tendency of bodies to press down- 
wards, or to fall to the ground, is 'weight. 

The weight of a body is measured by the 
force that is required to keep it from falling 
to the ground. 

988* To ascertain the weight of articles 
that do not require great accuracy in weighing, we employ 
the units ton, pound, and ounce. These are the units of 

Avoirdupois Weight.* 

TABLE. 

16 ounces (oz.) = 1 pound, marked lb. 
2000 pounds « 1 t<Hi, « \T. 

NoTB. — The English or long ton of 2240 ponndr is sometimes used for 
weighing gross articles, as iron and coal at the mines, and is the ton nsed 
at the custom-houses for weighing English goods which are imported into 
this country. 

The long ton is divided into 20 hundred weight (cwt.) of 112 Ihs. ead)« 
Mid the hundred weight is divided into 4 quarters of 28 H^ eadi. 

Examples. 

1. How many ounces in 1 pound ? in 2 pounds ? 

2. In 4 pounds 6 ounces how many ounces ? ^^ 
ExpUxnation, — 'As in 1 pound there are 16 ounces, in 4 pound^ 

there are four 16's of ounces, which with B ounces equal 70 ounces. 

3. In 10 pounds how many ounces f 

♦ Note to the Teachkk. — The units of measure spoken of in this and 
the following tables should be shown to the pupils, and, when practicable, they 
should be required to use them la weighing and measuring. 



Digitized by 



Googk 



Aktb. 289, 290.] REDUCTION. 168 

4. In 4 ions how many pounds f ^ (rirt> t i 

5. In 34 ounces how many pounds? ^j ' ^ . 
Explanation. — As 16 ounces equal 1 pound, in 84 ounces there are 

as many pounds as there are 16's in 34. There are two 16's in 34 and 
2 remain ; therefore, in 34 ounces there are 2 pounds and 2 ounces 
remain. 

6. In 40 ounces how many pounds ? <,? 1 1: -t- y * ' 
T. How many tons in 8200 pounds ? in 9000 pounds t 

389. In the above examples, numbers expressing a given 
quantity have been changed to numbers whose units are 
larger or smaller without changing the quantily expressed ; 
such a process is called rednctioiL 

What is rediictionf \ 

390« To change a number to units of a lower denomina* 
tion. 

III. Ex. In 2 T. 4 lb. 6 oz. how many ounces ? 

OPERATION. Explanation, — In lion there are 2000 

2 T. 4 lb. 5 oz. pounds, in 2 tons there are two 2000 pounds 

2000 (or 2000 twos of pounds, see Art. 78), 

4004 lb which equal 4000 pounds; 4000 pounds 

I^Q * with 4 pounds are 4004 pounds. In 1 

pound there are 16 ounces ; in 4004 pounds 

AAAA there are four thousi^d four 16*^ of ounces 

z_ (or sixteen 4004's of ounces), which equal 

64069 oz. 64064 ounces ; 64064 ounces with 5 ounces 

are 64069 ounces ; therefore in 2 T. 4 lb. 5 oz. there are 64069 ounces. 

From the above we derive the following 

Rule. — To change a number to units of a lower denomination : — 
Multiply the nwanJber of the highest denomination by the number which 
it takes of the next lower denomination to make one of that higher, and 
to the product add ifie given number of the next lower denomination. 
Multiply that sum in like manner, and thus proceed HU (he number is 
€hang4d to tki rtquired dmominadon. 
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Examples. 

8. Change 5 T. 700 IJ). to pounds. Am. 10,700 lbs. 

9. Change 3 T. 90 lb. 4 oz. to ounces. Ans, 97,444 oz. 

10. How many ounces are there in 1 ton ? in 1 long ton f 

11. Change 3 long tons to pounds. 

12. Change 2 long tons 5 cwt. 2 qr. to pounds. 

301* To change a number to units of higher denomina* 
tions. 

III. £x. Change 84589 ounces to units of higher de- 
nominations. 

OPERATION. Explanation. — As 16 ouncea 

equal 1 pound, in 84589 oz. there 

16 ) 84589 oz. m^ ^ many pounds as there are 

2000 ) 5286 lb. + 13 oz. 16's in 84589, or 5286 pounds, and 

o ip I 1286 lb ^^ ounces remain. 

* As 2000 pounds equal 1 ton, in 

Ans. 2 T. 1286 lb. 13 oz. 5286 pounds there are as many tons 

as there are 2000's in 5286, or 2 tons 
and 1286 pounds remain ; makmg the entire result 2 T. 1286 lb. 13 oz. 

From the above we derive the following 

Rule. — To change a number to units of higher denominations : — 
Divide the given number by the number which it takes of its denomino' 
tion to equal one of the next higher^ and note the remainder. Divide^ 
as before, the quotient thus obtained, and thus proceed tUl the required 
denomination is attained. The last quotient, wkh the several remainders^ 
win be the required resuU. 

Examples. 
Change to units of higher denominations : — 
J3. 7328 pounds. Ara. 3 T. 1328 lb. 

14. 4032 ounces. Ans. 252 lb. 

15. 103T6 ounces. 

16. In 4720 pounds how many tons and what remains ? 

17. In 38769 pounds how many long tons and what re- 
mains ?jl 
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In weighing gold, silver, precious stones, and sach 
ot^er articles as require great accuracy in weighing, we 
employ the pound, ounce, pennyweight, and grain. These 
are the units of 

Troy Weight. 

TABLE. 

24 gndns ^gr.) s» i penoTweight, marked pwt 
20 pennyweights = 1 ounce, " oz. 

12 ounces ^^ 1 pouxidf ^ Ih. 

Examples. 

18. How many ounces in 121b. 5oz. ? Ans. 149 oz. 

19. How many grains in 9 oz. 4 pwt. ? Ana. 4,416 gr. 

Change to numbers of higher denominations : — 



20. 492 oz. Ans. 41 lbs. 

21. 1682 gr. 

22. 3691 pwt. 



23. 3218 pwt. 

24. 7984 gr. 

25. 93621 gr. 



26. A gold eagle weighs 258 grains ; how many ounces 
will 5 eagles weigh, and how many grains remain ? 

Note. — In mixing medicine, apothecaries use Troj weight, but instead 
of using the pennyweight they divide the Troy ounce (marked § or oz.) 
into 8 drams ( 5 or dr.) of 3 scruples O or sc.) of 20 grains (gr.) each. 

393* GoicPABisoN OF Wbiohts. 

Troy. ATolrdupds. 

lT51b. = 1441b. 

Its oz. = 192 oz. 

7000 gr. = 1 lb. 

Note. — We see by the ahove table of comparison, that one pound avoir- 
dupois is heavier than a pound Troy, but that an ounce avoirdupois is lighter 
than an ounce Troy. 

Examples. 
2t. How many pounds Troy in 1 pound avoirdupois T 
in 3 pounds ? in T J pounds ? Firat Ans. 1-^ lb. Troy. 
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28. How many pounds avoirdupois in 8 pounds Troy? 
in 6f pounds ? Mrst Am. e^ lb. Av^ 

29. Change 6 lb. oz. 2 pwt. 18 gr. to avoirdupois weight. 
Note. — Change to grains and divide by 7000. ^^^^ 4^Mi lb. 

30. Change 4 lb. 3 oz. 1 pwt. to avoirdupois weight. 

31. Which is heavier, and how many grains heavier, a 
pound of feathers or a pound of gold i 



EXTENSION AND ITS MEASURES. 

394. If we examine a body, as a block of wood, we 

find that it has the property 
of occupying room or space. 
This property is extension. 



309. We find, also, that 
the block extends in three 
directions, that of length, of 
breadth, and of thickness; 
such a body is a solid body. 





T^^t^kiSy* '^'' ' ' ~'—' 


^^ 





The space that a 
solid body occupies is called a solid. 

307. The outside of a solid body or of a solid is surface. 
A surface has length and breadth, 

308« The boundary of a surface is a line. A line has 
length. 

Measures of extension include measures oi length, meas- 
ures of surface, and measures of soMds, 
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MEASURES OP LENGTH. 

399. In measuring length we employ the mile, rod^ 
yardy foot, inch, and line. These are the units of 

Long Measure, 
"table. 
12 lines (1.) = 1 inch, marked in. 

12 inches =« 1 foot, « ft 

8 feet ««= 1 yard, " yd. . 

5|yard(iorl6i feet « 1 rod, « r. orrd. 

820 rods or 5280 feet =»= 1 mile, *< m. 



69} miles nearly 
860 of which degrees 

III. Ex. I. Change 
4 m. 9 rd. 4 yd. to feet. 

OPEBATION. 

4 m. 9 rd. 4 yd. 
320 

1289 rd. 

644^ 
6445 

T093i yd. 
3 



21,280^ ft. Am. 



« 1 decree (°) of longitodd at the eqpatoc. 
=r the distance round the earth. 

III. Ex. II. Change 56500 in. to 
units of higher denominations. 

OPERATION. 

12 ) 56500 

3 ) 4T08 ft +4in. 

5i) 1569 yd. . . +lft. 
_2 2^ 

11 ) 3138 

285rd. + lfyd.. , 

". I yd. = l.ft. 6in. 



An8, 285 rd. 1yd. 2 ft. 10 in. 



V 



Examples. 

34. Change T m. 21 rd. to rods. 

35. Change 9 m. 31 rd. 2 jd. to yards. An^ 16,012J yds. 

36. Change 54*762 in. to units of higher denominations. 

37. What cost a mile of horse-railroad at $ 1.33 a foot ? 

38. How many miles through the earth from pole to pole, 
the diBtance bdng 41'70478S feet ? AnB. 7,898 m. 8,348 ft 

\ 



Digitized by 



Googk 



158 COMPOUND DENOMINATE NUMBERS. [Paet IL 

Surveyors', Mariners', and Cloth Measures. 

300. Surveyors in measuring use a chain called Gunter^s 
chain, which is 4 rods or 66 feet long. This chain is divided 
into 100 links of 7.92 inches each. 

Examples. 

39. How many inches equal 1 link ? how many linko 1 
chain ? how many chains 1 mile ? Last Ans. 80 ch. 

40. In a distance of 7 chains 13 links how many rods 
with how many feet and inches are there ? 

Ans. 28 rd. 8 ft. 6.96 in. 

41. On measuring the length of a road, it was found to 
be 12 chains 87 links long ; what was its length in rods with 
feet and inches ? 

301. Short distances, at sea, are measured by the cable- 
length of 720 feet. 

Longer distances at sea are measured by the navMcal or 
geographical mile, each mile being ^ of a degree of lati- 
tude, and averaging 6086.34 feet or 1.15-}- common miles. 
3 nautical miles = 1 sea league. 

Examples. 

42. How many feet equal 1 cable-length? how many 
cable-lengths equal 1 common mile ? Last Ans, 7^ c. 1. 

43. In 8 cable-lengths, how many feet ? Ans. 6,760 ft. 

44. How many cable-lengths in 3789 feet ? 

45. Change 6821 feet to miles with cable-lengths, etc. 

46. How many leagues in 784 nautical miles ? 

303. Some goods, as cloth, ribbons, etc., are measured 
by the length in yards, without regard to width. The yard 
is divided into halves, quarters, eighths, acd sixteenths. 

47. What cost 12^ yards of cloth at |> .37^ a yard ? 

48. What cost A of a yard of velvet at $ 7.60 a yard ? 
^g^ For Dictation Exerciset, see " Jiiannal and Key," page 103. 
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MEASURES OF SURFACE. 

303. The difiference in direction of two 
lines, as of A B and B 0, is an angle. 



304. A surface that does not change its direction, as 
the surface of a slate, is a plane surface. 

30S« A plane surface, as in A B, that is bounded 
by four equal straight lines, and whose angles are 
all equal, is a squara 

Define a plane surface ; an angle ; a square. 

306. If each side of a square is 1 
inch in length, the square contains 1 
square inch; if each side is 1 foot in 
length, it contains 1 square foot, etc. ■qaare inch. 

Extent of surface, or area, is meas- 
ured by applying to it as a measuring 



unit some known square, as a square inch or a square foot. 

307. To find the relative size of units of square 
measure. 

Illustration. — Let the figure 
A B C D represent 1 square foot ; 
each side of the figure will rep- 
resent 12 inches of length. Di- 
viding each side into 12 equal 
parts and drawing lines from the 
points of division, as in the figure, 
it will be seen that the square foot 
may be divided into 144 smaller 
squares, each of which is 1 inch 
long and 1 inch wide, and therefore contains 1 square inch ; hence 1 
square foot equals 144 square inches. In the same way the relative 
^ize of other units of surface may be found. 
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308* In measuring surface we employ the square mile, 

acre, square rod, square foot, and square inch. These are 

the units of 

Square Measu&e. 

TABIiE. 

144 square inches (sq. in.) = 1 square foot, marked sq. ft 

9 square feet =« 1 square jard, " sq. yd. 

yc) <L 30^ square yards or 2 72 J square feet == 1 square rod, " sq. r. 
^(^ 160 square rods = 1 acre, " A^ 

640 acres »= i square mile, *^ sq. m. 

III. Ex. Change 5376 sq. fb. to units of higher de^ 
nominations. 

OPERATION. 

9) 5376 

30i ) 5 9 t sq. yd +8 sq. ft. 

4 .± 

121 ) 2 3 8 8 

1 9 sq. rd. + 22J sq. yd. 

\ sq. yd. = 2^ sq. ft. 



Ans, 19 sq. rd. 22 sq. yd. 5 J sq. ft. 

Examples. 

49. How many feet in TO sq. rds. ? Ans, 19,057 J sq. ft. 
7 60. How many acres are there in a township of 36 square 
miles ? How many quarter sections of 160 acres each ? 

NoTB. — Goyemment lands are divided by parallels and meridians into 
townships of 36 sq. miles or sections each, and each section into quarter 
sections of 160 acres each. (See " Manual and Key,'* page 96.) 

51. Change 5283 sq. ft. to units of higher denomina-y^ 
tions. Ans. 19 sq. rd. 12 sq. yd. 2J sq. ft. / 

y 52. Change 4287 sq. ft. to units of higher denominations. 
7 53. Change 3792 sq. yds. to units of higher denominations. 

54. What must I pay for 1 quarter section of land in 
Nebraska at $ 1.50 an acre ? Ans, % 240. 

Y' 55. What must I pay for 1 acre 87 sq. yards of land at 
6 cents a square foot ? 
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9ft9. A plane surface, as A B, bouBded 
by four atraight lines, and whose angles 
are all equal, is a rectangle. 



i • 1 e 

B I I fi 



310. To find the area of a rectangle. 

Illustration — Suppose the length 
ef the rectangle A B € D to be 4 
inehfiB, and iti breadth B inohei. Bj 
dividing 1^ lines A B and C D into S 
equal parte, and drawing lineB horn the 
points of diYisioQ as in the figure, the | 
rectangle will be divided into 3 smaller 
rectangles, each of which is 4 inches long ^ ^*^ 
and 1 inch vride, and which must therefore contain 4 square inches ; 
M ^e of these rectangles contains 4 square inches, 3 will contain 
three 4*8 c^ square HK^es, or X2 square inches. 

In the same mj it can be shown that the number of square units 
in any rectangle or square equals the number of units in the length 
mukvpUed by the number of like units in (he breadth. 

EXAHPLICS. 

56. How many square inches are there in a sheet of- 
paper 8 inches long and 5 inches wide ? / ; ^^' '^"""^"^ 

^ 5?. How many square feet are there in a walk 20 feet 
long and 2 J feet wide ? 

y 

-^ 58. How many acres in a rectangular field that is 16 
rods long and 15 rods wide ? 



311. Inl 

Art. 300.) 



square chain how many square rods ? (See 



KoTB I.— As 1 chain equals 4 rods, 1 square chidn equals 16 square 
rods, and 10 square chains equal 160 square Tods, or 1 acre. 

NoTB II. — In measuring land, surveyors take the dimensions in chaina 
From these dimensions they obtain the area in square chains, and divide the 
number bj la The qnotuooit equals «he aumber of aotea. 
11 
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59. On surveying a rectangular piece of land, it was 
found to be 40 chains long and 12^ chains wide ; how many 
acres did it contain ? Ana. 50 A. 

313. III. Ex. K a floor contains 72 square feet of sur- 
face, and its length is 9 feet, what is its breadth ? 

Explanalum. — As the number of square feet in the floor equals the 
number of feet of length multiplied by the number of feet oi breadth, 
it foUowB that if the number of square feet, 72, is divided by the 
number of feet of length, 9, the quotient will equal the number of 
feet of breadth ; 72 ~- 9 » 8: therefore the room is 8 feet wide. 

^ 60. What must be the width of a walk that is 15 feet 
long to contain 130 square feet? 

61. Mr. Lee bought 1 acre of land which bordered on the 
street 100 feet ; how far back did it extend, the land being 
rectangular ? Ana. 435f ft. 

>.^ 62. Which contains more, and how many square feet 
more, a piece of land 36 feet long and 28 feet wide, or a 
piece 2 rods square (that is, 2 rods long and 2 wide) ? 

63. What is the diflerence, in square rods, between a 
piece of land that contains 4 square rods and a piece that 
is 4 rods square ? 

^^r^ For Dictatton Exercises, see *' Manual and Key/' page 104. 

MEASURES OF SOLIDS. 

313* A solid bounded by six equal squares is called a 
Cube. The squares are called the faces of the 
cube, and, together, make its anrfiBice. The 
bounding lines are called edges. If each of its 
edges is 1 inch long, the cube is 1 cubic inch ; 
if 1 foot long, it is 1 cubic foot, etc. 

314* A solid is measured by applying to it, as a measur- 
ing unit, some known cube, as a cubic ifich, a cubic foot, 
etc. 
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318* To find the relative size of units of solid measure. 

B Sfset Ift Ift. Ift. 



♦si 



1ft 



▲ 



27 cable feet 



1 






9eii.ft 



i:^ 



'^ 





s 




s 




N 





9eii.ft 



Illustration. — Let A B represent 1 cubic yard ; this cubic yard 
1b 8 feet long, 8 feet high, and 8 feet thick. It may then be divided 
into three smaller solids, each of which is 8 feet long, 8 feet high, 1 
foot thick, and which, as seen at the right, contains 9 cubic feet. If 
each of these 8 sdhdt contains 9 cubic feet, the three solids composing 
the cubic yard contain three 9's of cubic feet, or 27 cubic feet In 
the same way the relative size of other units of solid measure may be 
found. 

316* In measuring solids we employ the cubic yard, 
cubic foot, and cuMc inch. These are the units of 

Cubic Measure. 

TABLE. 

1728 cubic inches ==» 1 cubic foot, marked cu. ft. 
27 cubic feet = 1 cubic yard, •* cu. yd. 

NoTB. — Light bulky freight is generally estimated in tons by the space it 
occupies, instead of its actual weight ; but the number of feet assigned to a 
ton varies from less than 50 feet to 150 feet 

/>/ Examples. 

64. In 4 cu. yd. 12 cu. ft. how many cubic feet ? 

65. In 32 cu. ft. 724 cu. in. bow many cubic inches ? 
>^66. Change 86872 cu. in. to units of higher denomin»> 
tions. Arts, I cu. yd. 23 cu. ft. 472 cu. in. 

^y 67. Change 728987 cu. in. to cubic yards, etc. 



317* A solid that is bounded by six 
rectangles is a rectangular solid. 
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318* To find the oontents of a rectmgolar soHdr 

Illustration. — Let A B rep- 



resent a rectangular flolid 4 feet 
long, 2 feet wide, and 3 feet high. 
If die solid is 4 feet long and 2 
feet wide, its lower face or base 
must contain 4 X 2 >= 8 square 
feet If upon these square feet 
the solid extends 1 foot high, it 
will contain 8 cubic feet resting upon the base. But the solid is 3 
feet high, and must, therefore, contain three 8*8 of cubic feet, or 
4X2X3 cubic feet « 24 cubic feet 

In the same way it may be shown that the number of cubic units 
in any rectangular solid eqaaU the product of the number of units in thq 
length and breadth multiplied by the number of like units in the height. 

EZAHPLES. 

68. How many cubic inches are there in a rectangular 
block of marble whose length is 18 inches, whose breadth 
is 12 inches, and height 8 inches ? Ana, I9728 cu. in. 

69. How many packages, containing 24 cubic inches 
each, may be packed in a chest that measures^ on the 
inside, 1 foot 10 inches in length, 10 inches in breadth^ 
and 6 inches in height ? 

319. III. Ex. What must be the length of a box 
inside which is 2 feet deep and 2} feet wide to contain 15 
cubic feet ? 

Explanation, — As the number of units of cubic measure in any rec- 
tangular solid equals the product of the number of units in the length 
and breadth multiplied by the number of like units in the height, it 
follows that if the nund}er of units of cubic measure is divided by the 
product of the number of units in two of the dimensions^ the quotient 
wHl equal the number of like units in the third dimension. 

15 -7- (2 X 2i^) a« 3 : therefore the box must be 3 feet long. 

i 
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70. What must be the depth of a bra that will contain ' 
72 cubic feet, the length being 6 feet and breadth 4 feet 
(inside measure) ? Ana. 3 ft. 

71. How long must a bin be to contain 84 cubic feet, if 
its height i& 4 feet and its breadth 2 feet (inside measure) ? 

72. A cellar is to be dug 30 feet long, 20 feet wide, and 
10 feet deep ; to what depth must it be dug that 50 cubic 
yards of earth may be removed t Ana, 2^ feet. 

73. How many cubic yards will be removed when the 
entire cellar is dug ? Ans, 222f cu. yd. 

74. If a stick of timber contains 50 cubic feet, and its 
width is 1^ &et, and thickness 1^ &«t, what i& its length, t/- 

y< /^ 

^ 390* In measuring fire-wood and some other articles, 
we employ the cord, cord foot, and ciMc foot These are 
tbeimiisof 

W001> MBAStTRB. 




1 coid. ^ cord. 1 cd. ft. 

331. A pile of wood 4 feet wide, 4 feet high, and 8 feet 
long, contains 1 cord ; a pile 4 feet wide, 4 feet hi^, and 
I foot long, contains 1 cord foot 

TABLE. 

16 cubic feet »» 1 cord fodl^ marked od. ft. 

8 cord feet or) ^ i cord, ** cd. 

128 cubic feet i 

Examples. m cd- 'Z^' 

75. In 1 half-cord how many cord feet ? bow many cubic 
feet? 4^^/ ^^^f^\ 
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76. How many cords of wood are contained in a pile 4 
feet wide, 4 feet high, and 20 feet long ? 12 feet long ? 100 ^ jj - 
feet long ? Ans. 2^ cd. ; 9 cd. ; 12^ cd. A^^ 

TT. What mnst be the length of a pile of wood 4 feet wide ^ 
and 4 feet high to contain 12 cords ? Ana. 96 ft. M^h*^' 

18. What mnst be the length of a pile of wood 4 feet wide 

and 6 feet high to contain 10 cords ? 

V "f^- How many cords in a pile of wood 40 feet long and 

V^ i 10 feet high, the wood being cut the usual length T How 

many cords, the wood being cut 4 inches shorter than the 

ususd length ? Second Ana. 11 JJ cd. 

^^^ For Dictation Exercises, see ''BCannal and Eej,'' page 104 
r 

MEASURES OF CAPACITY. 

393« To find the capacity of vessels, for containing 
liquids, and in measuring liquids themselves, we employ 
the gallon, quart, pint, and giU. These are the units of 

Liquid Measure. 

TABLE. 

4 gills (gi.) ss 1 pint, marked pt 
2 pints e= 1 quart, << qt 

4 quarts =» 1 gallon, *' gaL 

Note 1. — The capacity of casks is found by measurement, and they are 
marked accordingly. They are called hogsheads (hhds.), pipes, butts, and tuns, 
without much discrimination. In estimating the capacity of resenroirs, 
81 J gtd. = 1 barrel (bbl.) ; 63 gal. = 1 hhd. 

Note II. — In mixing liquid medicines, apothecaries use the pint (Q) <ii* 
Tided into 16 fluid ounces (f § ) of 8 fluid drachms (f 5 ) of 60 minims each. 

NoTB III. — 'A pint of water weighs about a pound ayoirdupois. 

NoTB I v. — A minim is about | of a drop. 

Examples. 
80. How many pint bottles will be required t6 contain 2 
gal. 8 qt. 1 pt of bitters t Ane. 23 bottles. 
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' ^ S 

81. How many gills are there in 6 gal. 1 qt. 1 pt. 3 gi. ? 

82. Change 3872 gills to units of higher denominations. 

83. What cost 18 gal. 2 qt. of milk at 1 cents a quart ? 

84. How many ounce-vials can be filled with a quart of 
tincture? ^^- 32 vials. 

333. To find the capacity of vessels for holding dry 
articles, as corn, beans, etc., and to measure such articles, 
we use the bushel, peck, quart, pint, and gill. These are the 
units of —^ 

Dby Measure. ^~ 

TABLE. 

4 gills (gi.) s= 1 pint, marked pt. 

2 pints = 1 quart, " qt. 

8 quarts = 1 peck, " pk. 

4 pecks s= 1 bushel, ^ bu. 

Examples. ^"^'^^ ' 

86. In 3 bu. 3 pk. of chestnuts how many quarts ? ^ 
86. What cost 8 bu. 2 pk. 6 qt. of nuts, at $ .10 a quart ? 
8T. Change 39265 pints to units of higher denominations. 

334* Comparison of Liquid and Drt Measures. 

Liquid Mearare. Cv. in. 

I quart = 5*r| 
1 gallon = 231 

Examples. 

88. I have a tin box that contains 1 cubic foot ; how many 
quarts of currants will it hold ? Am. 25^ qts. 

89. How many quarts of water will it hold ? 

Ans. 29J4^qts. 

90. How many gallons of water will a cistern hold that 
is on the inside 4 J feet long, 3 feet wide, and 3 feet deep ? 

91. How many bushels of potatoes can I put into a bin 
that is on the inside t ft. long, 2 J ft. wide, and 2 ft. high ?. 
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CIRCULAR AND ANGULAR MEASURE. 

328* A sur&ce that does not change its direction^ as 
the sur&ee of a slate, is a plane surface. 

^* ^ 336* A plane surface, as in Fig. 1, boond- 

woi»ferei^ ed by a line, every part of which is equally 
distant from a point within, called the centre, 
is a Circle. 




327* The bounding line is called the 
Circiimfereiice of the ehrele. Any part of 
'^2. the circumference is called an Arc. 

338* A straight line passing from the 
centre of the circle to the circumference is 
called a Radiiur (plural, radii). 

K A straight line passing from any point in the 
circumference of a circle, through' the centre, to an oppo- 
site point in the circumference, is ealled a Difficneter. 

Define plans surf mce I circle; circumference; are; radiits; 
diameter. 




K The circumference of a circle is divided into 3Q0 
equal parts called degrees, each degree into 60 miniUes, 
and each minute into 60 see^mds. These are the units of 

QtaGi3hA% MiFAStrfiar. 

TABLB. 

60* seeoiidfl CO » ^ Bunutey marked '. 
SO minutes = 1 degree, " **. 

860 degrees = 1 circumference, " circ. 

331. Half a circumference is a Bemf^irciimfbreitC^ 
one fourth is a quadraBt; and one sixth a seactant; 
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Note. — The Zodiac, the apparent path of the son in the heavens, la 
divided into 12 equal parts called signs. Hence a sign equals 30 degrees. 

333. What is an angle f (See Art. 303.) 
The point ^t which the lines forming an angle ^ 
meet, as b in the annexed figure, is the 
vertex of the angle. The angle in the 
annexed figure may be read, " the angle a b c,'* or simply 
*' the angle 6." 

Illustration. — Let acehe& circle whose centre ^' *• 

is at &. From the centre b draw the lines b a and 
5 c to the circumference of the circle ; the arc a c 
measures the angle a b c. The centre of a circle 
being placed at the vertex of anj angle, the angle 
is measured by the arc included between the lines ^ 
which include the angle. 

ng. & 

In Fig. 5, what arc measures ^ 

the angle g edf g ehf deff 
If the arc m n contains 65^, what 
is the size of the angle d eff 

9- 





7^-/ 



Note I. — An angle of 90°, or one that is measured hy 1 fourth of the 
^drcumference of a circle, as ^ e A, is a right angle. The sides of a right 
angle, as ^ e and e A of the angle ^ e A, are said to he perpendicular to 
each other. 

Note II. — As arcs are measurements of angles, the tahle for angular 
measure is the same as the tahle for circular measure. 

Examples. 

92. Change 18"^ 54' 8" to seconds. And. 68,048". 

93. Change 135^ 0' 16" to seconds. 

94. Change 6058 seconds to anits of higher denomina* 
tions. 

95. Through how many degrees does the minute*hand of 
a clock move in 10 minntes of time ? 
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TIME MEASUEE. 

In measiiring timoy we em^oy the centuty, yeati 
monUh, week, day, hour, mimUe, and second. These are the 
units of 

Time Measxtbk^ 

TABLB. 

60 seconds (s.) =» 1 minute, marked m. 

60 minutes = 1 hour, " h. 

24 hours =» 1 day, « d. 

7 days =» 1 week, ** w. 

52 weeks 1 daj, or 365 days = 1 common year, <' c. y. 

866 days = 1 leap year, " L y. 

100 years = 1 century, " C. 

334* A day is the length of tame it takes the earth to turn upon 
its axis so as to bring a given meridian a second time under the sun. 

A year is the length of time it takes the earth to revolve around 
the sun. 



p* The earth revolves around the sun in 865 days 5 hours 48 
minutes and 50 seconds nearly, but we call 865 days a year. It will 
thus be seen that what we call a year is nearly 6 hours less than the 
true year, and 4 such years nearly one day less than 4 true years. 
To rectify this error, 866 days are allowed to one year in every 4 
yearsw The year of 866 days is called a lea^ y^ur. 

The addition of a day in every fourth year is too much by a number 
of minutes, which in one hundred years amounts to about three fourths 
of a day ; to balance this error every one hundredth year for three 
hundred <^ every four hundred years is not a leap year. 

Hence any year is a leap year, when the number denoting ih4 year 
u divisible by 4 and not by 100, and when it is divisible by 400. 

336* A year is divided into four seasons, of three 
calendar months each, and commences with January, the 
second winter month. 



Digitized by 



Googk 



Art. 336.] 



TIME MEASURE. 



171 



The mccession of the seasons, quarters, and months, and 
the number of days in each month, are shown by the 
following diagram: — 






EXAHFLES. 


Iix. Ex. I. In 6 y. 


123 d. 


III. Ex. II. In 62'708 hours 


how many days ? 




how many years, etc. ? 


OPEIUnOK. 

5 y. 123 d. 




OPSRAnOK. 

24)52708 


865 

1825 
124 

Jna. 1,949 days. (SMnote.) 


365) 2196d + 4hr8. 

6 y -f 6 d. 

1 d. (Se«nota.) 

5d. 






Am. 6 y. 6 d. 4 h. 



Note. — As 1 year at least of every 4 years is a leap year. In changing 
years to days, for every 4 years changed, 1 day mnst he added to the num- 
ber of days; and in changing days to years 1 day of the given noBiber of 
4agFft uMist be dedneted Ibr every 4 yean obtainat 
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96. Change 9 y. 29 d. 2 h. to hours, allowing for 2 leap 
years. Ana, 19,586 hours. 

91. Change 22 y. 122 d. to days, allowing for 5 leap years. 

98. Change 12 y. 67 d. 5 h. to hours, allowing for 3 leap 
years. 

99. Change 416? days to numbers of higher denomina- 
tions. (See note.) Ans. 11 y. 149 d. 

337. III. Ex. What is the time in years, months, and 
days from Nov. 12, 1869, to March 4, 1872 ? 

NoTB L — From Nov. 12, 1869, to Nov. 12, 1871, is 2 years ; from Nov. 
12, 1871, to Feb. 12, 1872, is 3 months ; from Feb. 12 to Feb. 29 is 17 
days ; and from Feb. 29 to March 4 is 4 days. Am, 2 y. 3 m. 21 d. 

Thus to find the difierence in time between two dates, toe first find 
the entire years between the txoo dates, then the entire calendar months re- 
maining^ and then count the remaining days. 

100. How many years, months, and days from May 10, 
1865, to Jan. 1, 1868? Ans. 2 y. 7 m. 22 d. 

101. How many years, months, and days from Oct. 27, 
1870, to Dec. 5, 1871 ? Am. 1 y. 1 m. 8 d. 
H 102. From July 11, 1868, to April 19, 1870 ? 

103. What time passed between the declaration of Ameri- 
can Independence, July 4, 1776, and the signing of the 
treaty of peace, Sept. 3, 1783 ? Ana. 7 y. 1 m. 30 d. 

104. How long from the declaration of American Inde- 
pendence to Jan. 1, 1864, when the Proclamation for the 
Emancipation of slaves took effect ? Ans. 87 y. 5 m. 28 d. 

105. Napoleon Bonaparte assumed the title of Emperor, 
May 18, 1804, and Louis Napoleon, Nov. 22, 1852 ; what 
time elapsed between these events ? 

106. General Grant was born April 27, 1822, and inaugu- 
rated President of the United States March 4, 1869 ; what 
was his age when inaugurated f # 

^- 
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107. How many days from Jan. 1, 1868, to April 1, 1868 ? 

108. How many days from June 17, 1869, to Sept. 8, 1869? 

NoTB II. — From June 17 to Aug. 17 is 30 + 31 =61 days ; from Aug. 
17 to Aug. 31 is 14 days, and from Aug. 31 to Sept 8 is 8 days. 61 -{- 14 
+ 8 = 83 days. Ans. 83 days. 

109. How many days from Oct. 3, 1811, to March 12, 
1812? 

338* The exact number of days from one date to 
another can be easily obtained by the use of the follow- 
ing table. 

A Table showing the Number of Days 



Fbom akt 




DAT OF 
























Jan. 
365 


Feb. 
31 


Mar. 
59 


Apr. 
90 


May. 
120 


June. 
151 


July. 
181 


Aug. 
212 


Sept. 
243 


Oct 
273 


Nor. 
304 


Dee. 
334 


January 


February 


334 


365 


28 


69 


89 


1?0 


150 


181 


212 


24^ 


273 


308 


March 


806 


337 


365 


31 


61 


9? 


12? 


153 


184 


214 


245 


275 


April 
May 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June , 


214 


245 


273 


304 


334 


365 


30 


61 


95 


022 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


81 


62 


92 


123 


153 


Augusts 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


9^ 


122 


September 


122 


153 


181 


212 


242 


273 


803 


334 


865 


80 


61 


91 


October 


1? 


123 


lil 


182 


212 


243 


278 


304 


335 


365 


31 


61 


November 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December 


31 


62 


90 


121 


151 


182 


212 


243 


274 


304 


335 


365 



NoTB. — In leap years, if the last day of February is included in the 
time, a day must be added to the number obtained from the table. 

110. How many days are there from March 4, 1869, to 
July 4, 1869 ? (See table above.) 

111. How many days are there from Feb. 22 to Oct. 26, 
1872 ? from Jan. 1 to Nov. 10 ? 

112. How many days from Oct. 10, 1866, to Jan. 1, 1870 J 

Ana. 1,179 d. 
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Miscellaneous Tables. 



NUMBERS. 

12 units Bs 1 dozen. 

12 dozen •« 1 gro«. 

12 gross B 1 great gross. 

20 units as 1 score. 



PAPER. 

24 sheets sb i qture. 
20 quires >« i ream. 

2 reams »> 1 bundk. 

5 bundles »> 1 bale. 



A book formed of 
sheets folded 



4 in. 
6ft. 



BOOKS. 

in 2 leaves, is a folia 

in 4 leaves, is a quarto. 

in 8 leaves, is an octava 

in 12 leaves, is a duodecimo or 12ma 

in 16 leaves, is a 16ma 

m 18 leaves, is an 18ma 

in 24 leaves, is a 24ma 

in 82 leaves, is a 82ma 

in 64 leaves, is a 64mo. 

LENGTH. 

8 mches »> 1 palm« 

9 inches as i span. 

1 hand, used in measuring the height of horses. 
1 fiithom, used in measuring depths at sea. 



CAPACITY. 

1 barrel of flour -« 196 lb& 
1 barrel of beef, poris, or fish « 200 lbs. 
1 cental of grain or 1 quintal of fish «* 100 Ibe. 
1 bushel of potatoes, wheat, or beans » 60 lbs. 
1 bushel of rye or com >» 56 lbs. 

Examples. a 

1^8. How many buttons in a great gross of buttons? ^'A ^ 

114. How many sheets of paper are there in a ream ? J - 

115. How many loaves of bread, each containing 18 
ounces of flour, may be made of a barrel of flour ? 

116. How many barrels of beef will serve a regiment 
of 974 men one day, allowing 1^ lbs. to each man ? 

91^ For Dictation Exercises, see '' Manual and Key," pages 104, 105. 
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REDUCTION OF DENOMINATE FRACTIONa 

340. To change a fractional number of a higher denomi- 
nation to units of lower denominations. 

III. Ex. I. Change | lb. Troy to units of lower denomi- 
nations. OPERATION. ExplanaUon. fib. 
8 equals { of 12 oz., or 
fib. =:i:^^^^oz.=^OZ. =4j OZ. f2^ oz. (Art 78), 
^ i^ which equals f oe., or 
ioz. = |-^^-^pwt. = 10 pwt. 4joz. 

^ oz. equals ^ of 20 
Am. 4 oz. 10 pwt. pwt, or 10 pwt 

III. Ex. II. Change .376 lb. Troy to units of lower de- 
nominations. 

OPERAHON. ExplaneUion. — .876 lb. equals -875 of 12 oz., or 

.375 lb. (-375 X 12) oz. (Art 78), which equals 4.5 oz. 

12 .5 oz. equals .5 of 20 pwt or (.5 X 20) pwt, 

"TTqq q2 ^^»ch equab 10 pwt Arts. 4 oz. 10 pwt 
20 

10 pwt. Prom the preceding operations we derive 
tho following 

Rule. — To change a fractional number of one denomination to 
units of lower denominations : Multiply the fractunud number by the 
number which it takes of the next lower denomination to make one of that ; 
change the product thus obtained to an integral or mixed number^ if 
possible. If a fractional number occurs in the result^ proceed with it as 
before f and thus continue as far as required. 

Examples. 
Change to units of lower denominations 

116. VV nii^e. Am. 58 rd. 1 yd. 

117. ^ sq. rd. Am. 12 sq. yd. 3 sq. ft. 54 sq. in. 

118. .25 cu. yd. Am. 6 cu. ft. 1296 cu. in. 

119. ^ cd. Am. 4 cd. ft. 10} cu. ft. 

120. ii bu. Am. 2 pk. 1 qt. 1 pit 
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Change to units of lower denominations 



121. 


.9 gal. 


125. 


.32 lb. Troy. 


129. 


.362 mfle. 


122. 


fday. 


126. 


.15 1. year. 


130. 


1 c. year. 


123. 


f°. 


127. 


.875 c. year. 


131. 


IT. 


124. 


i en. yd. 


128. 


.125 bu. 


132. 


f long ton* 



341. The number 5 is one of the two equal parts of 10 ; 
8| is one of the three equal parts of 10. One of the equal 
parts of a number is an aliquot part of the number. 

NoTB. — The pupil may giye the aliqaot parts left Uank in the following 
table. He win find it yeiy nsefol in fotore operations to commit to memorf 
these aliquot parts. 

Table of Auquot Parts. 



or a year. 


Ofamonth. 


or 100. 


or 100. 


oraoo. 


Ofaoa 


y. m. 


m. d. 


MO udti. 


mo mdb. 


W> milL 


m aaUi. 


i =6 


i=15 


i =50 


A = 8J 


i=100 


tV = 


i ^= 


i = 


i=33J 


iV = 6J 


i = 


A =8i 


i ^=^ 


i = 


i = 


3^ = 


* = 


* = 


i = 


i = 


^ = 


A= 


,A = i2i 


A = 


*=ii 


A= 


i=16f 




i=66| 


A = 


i = 


A= 


i=m 




i = 


T*T = 


A= 




A= 









99* For Dictation Ezeidses in redaction of fractions, see <* Manual/' 
page 105. 

343. To change units of lower denominations to a frac- 
tional number of a higher denomination. 

III. Ex. I. 9 h. 36 m. is what part of a day ? 



OPERATION. 



36 min. = |^ h. = | h. 
9fh. = -^h.= W-^d.= |d. 
Ana. } of a day. 



Explanation, — 86 
nun. equal ff or f of 
an hour, f h. with 9 
h. eqnals df h. or ^ h. 

^ hours equals ^ 
of ^ of a day, or { ol 
adv^ 
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III. Ex. II. Change 22 h. 4 m. 48 sec. to the decimal of 
a day. 

OPERATION. Explanation. 48 sec. equal |^, or .8 of a min- 

60 ) 48 sec. ^^> which with 4 min. equals 4.8 min. 4.8 min. 
60 \ 4 8 m ®*^^** Vf ^^ *^ houTf or .08 of an hour, which with 

^— • 22 h. equals 22.08 h. 

24 ) 22^08 h. 22.08 L equal 4^ of a day, or .92 of a day. 

.92 d. Ans, .92 of a day. 

Prom the above operations we derive the following 
Rule. — To change units of lower denominations to a fractional 
number of a higher denomination : Change (he number of the lowest 
denomination given to a fractional number of the next higher. Unite the 
fractional number with the number of that higher denomination. Change^ 
as before f the number thus formed, and thus continue as far as required. 

Examples. 

133. 1 pk. 2 qt. is what part of a bushel ? Ana. fy bn. 

134. 120 lb. 8 oz. is what part of a ton ? Ans. ^^ T. 
136. 4 yd. ft. 9 in. is what part of a rod ? Ans, JJ rd. 
136 228 d. 3 h. is what part of a common year ? 
13*7. 13 d. 13 h. 20 m. is what part of a leap year ? 

138. Change 75** 58' 18'' to the decimal of a circle. 

Am. .2110 circle-f-. 

139. Change 1 cd. ft. 14 cu. ft. to the decimal of a cord. 

Ans. .984^cd-|-. 

140. Change 9 rd. 4^ yd. to the decimal of a mile. 

Ans. .0306 m+. 

141. Change 17 sq. yd. 6 sq. ft. to the decimal of a sq. rd. 

142. Change 3 h. 27 m. to the decimal of a week. 

143. What will 3 qt. 1 pt. of kerosene oil cost at 52 
cents a gallon? $.45^. 

144. At $ 200 a pound, what is the value of 6 oz. 5 pwt. 
of gold ? Ans. $ 104. 16f. 

93^ For Dictation Exercises upon this subject see " Manual and Kej/' 
pa^ 105. 
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ADDITION. 

843* III. Ex. John picked I bn. 3 pk. 2 qt. of peasi 
2 pk. 5 qt., and 3 ba. 3 pk. 6 qts. ; what quantity of peas 
did he pick in all ? 

Explanation, — We express these mxm* 

ben so timt imitEi of the same kind shall 

be expressed in the same column. Add- 

ii^ the qnartSy we have IS quarts, whidi 

equal 1 pk. with 5 qt ; expressing the 6 

qt. under the line, we add the 1 pk. with 

6 bn. 1 pk. 5 qt» the pecks of the given numbers, and haT* 

9 pecks, which equal 2 bu« with 1 pk. 

Expressing the 1 pk., we add the 2 bu. with the busheb of the given 

numbers^ and have 6 bn., and for the answer, 6 bn. 1 pk. 5 qt. 

In what req»ects are the operations in the addition <^ con^Mmnd 
numbers and of simple nmnbers alike ? How do thej diSer ? 
Make a rule for the addition of compound numbers. 





OPKKATIOH. 


to. 

1 


pk. «t. 

8 2 




2 6 


3 


3 6 











ExAimn. 








(1.) 

T. tt. 

2 896 


12 




(2.) 

LongT. ewt qr. lb. 

6 15 2 26 


O). 

3 


m. Vm%. wi. 

4 7 22 




1 928 


9 




3 


12 1 20 


1 


2 14 7 




2 364 


14 




2 


18 3 27 


3 


9 2 


\B. 


6 190 


3 




12 


t 1? 


8 


4 2 7 


m. 

2 


Id. yd. 

132 4 




It. 
2 




A. iq-id. 

40 100 


(5.) 
•♦yd. 
4 


2 


1 


242 8 




2 


• 


24 142 


15 


3 




300 1 









413 127 


23 


8 


6 


85 Z\ 




1 




479 60 


12i 


4 




k 


a= 


1 


6 in. 




} = 


= 6 108 in. 



5 36 S 2 6 479 60 18 1 108 

Digitized by LjOOQIC 



XT i 


M4:j 




SUBTRACTION 




17 


tt. 
1 


(6.) 

yd. ft 

3 2 


In. 
9 


•».ya. 

4 


a) 

•(.ft. (t-lB. 

6 120 


4 


(8.) 

en. ft eiLia. 

22 1048 


2 


1 2 


11 


5 


8 150 


9 


18 173 


8 


5 1 


4 


5 


3 172 


4 


19 806 


el. 

3 


(9) 

cd.lt 

6 


CO.*. 

4 


3 


(10.) 

<rt pi. iL 
2 13 


bo. 

5 


(11.) 

pk. qt pt 
8 2 1 


7 


4 


8 


1 


3 2 


8 


2 3 


2 


6 


6 


5 


1 1 


3 


2 10 



12. How much land is there in 4 pastares, the first con- 
taining 3 A. 20 sq. rd. ; the second, 5 A. 18 sq. rd. 12 sq. 
yd. ; the third, 27 A. ; and the fourth, 128 sq. rd. 28 sq. yd. J 

Am. 36 A. 7 sq. rd. 9f sq yd. 

13. If I have travelled 2 m. 32 rd., 6 m. 120 rd. 4 yd., 
and 9 m. 300 rd. 3 yd., what distance have I travelled in all ? 

14. What is the sum of 213 d. 10 h. 40 m., 6 y. 145 d. 
2 h. 32 m., and 3 y. 152 d. 3 h. 10 m. ? 

Sl9* For Diotation Exercises in Addition, see "Manoal and Eej," page 
106. 



SUBTRACTION. 

344* III. Ex. A person who had 7 bu. 2 pk. 2 qt. of 
grapes sold 3 pk. 4 qt. ; what quantity of grapes had he left ? 

OPERATION. Explanation. — We write the expression of the 

minuend and, underneath, that of the subtrahend, 

rei m ivi\\ ^ ^^^ \^v^y^ of the same kind shall be expressed 

^ Oft >"* ^^® same column. 

As the number of quarts in the minnen^ if leiq 
than the number in the subtrahend, we change 1 



6 2 6 of the 2 pecks to quarts. 1 pk- »«« 8 qt ; 8 qt + 

2 qt =» 10 qt If 4 of the 10 quarts are takei| 

6 quarts remain. As 1 of the 2 pecks has been changed to quarts w« 
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iiave but 1 peck left. As 1 peck is less than the pecks in the snbtra- 
hendy we change one of the 7 bushels to pecks. 1 bn. 3= 4 pk. 4 pk. 
-\- 1 pk. = 5 pk. If 3 of the 5 pecks are taken, 2 pecks remain. A§ 
there are no bushels in the subtrahend, 6 bushels remain, and the en- 
tire remainder is 6 bu. 2 pk. 6 qt 

In what respects are the operations in the subtraction of componnd 
numbers and of simfde numbers alike ? How do they differ ? 

Make a rule for the subtraction of componnd nmnbers. 







EZAIfPLES. 






(1.) 

T. n>. 
S 12T 


OS. 

4 


(2.) 

m. Id. yd. ft. bi. 
8 41 4 2 




(3.) 
30 5 8 


1 800 


8 
12 


285 5 1 




12 48 16 


Ins. 1 1326 


7 81 4 2 6 




LmgT. CTt V- 

1 5 2 


ID. 

8 


(5.) 

•q.jd. iq.ft. •t.tn. 

18 2 9 


«i.yd. 
81 


(6.) 
IT 140 


18 1 


26 


5 2 18 


18 


22 144 



T. Mr. Snow had 2T cords of wood, and sold 19 cords 
5 cord feet of it ; how much wood bad he left ? 

8. Mr. Gill sold 2 A. 7 sq. rd. 20 sq. ft of a piece of 
land containing 18 A. 12 sq. ft. ; bow much land had he 
left ? Ans, 16 A. 162 sq. rd. 264J sq. ft. 

9. How much of a day remains when 2 h. 19 min. 7 sec. 
of it have passed ? 

10. How much longer must a man live to be a century 
old who has lived 8T y. 97 d. 18 h. ? 

11. If a boy who bad 9 bushels of berries to pick, has 
picked 4 bu. 2 pk. 1 qt. 1 pt. of them, what quantity has 
}ie yet to pick ? 

12. If 5 gal. 2 qt. 1 pt. of molasses are drawn out of a 
hogshead of 100 gallons, how much molasses remains in 
the hogshead ? 

93^ For Dictation Exercises in Subtraction, see ''Manual and Eqy/ 
pag«106. 
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84S. To FIND THE DiFFERBNCB OF LaTITITDB AND LoNOITUDll 

BETWEEN TWO PlACES. 

TABLE OF LATITUDES AND LONGITUDES.* 



Place. 


State or Conntiy. 


Longitude from 


LaUtade. 






o / // 


o 1 II 


Albany, 


N.Y., 


W. 73 44 39^ 


N. 42 39 50 


Boston, 


Mass., 


W. 71 3 80 


N. 42 21 27 


Canton, 


China, 


E. 113 14 


N. 23 7 


Calcutta, 


India, 


E. d8 19 2 


N. 22 36 5 


Cape Horn, 


S. America, 


W. 67 16 8 


S. 55 58 40 


Cape of Good Hope, 


Africa, 


E. 18 29 


S. 82 24 8 


Charleston, 


S. C, 


W. 79 56 88 


N. 32 46 33 


Chicago, 


HI, 


W. 87 87 47 


N. 42 


-Cincinnati, 


Ohio, 


W. 84 27 - 


N. 89 5 54 


Constantinople, 


Turkey, 


E. 28 69 


N. 41 16 


London, 


England, 


W. 5^48 


N. 51 30 48 


Mexico, 


Mexico, 


W. 103 46 30 


N. 19 26 46 


Montreal, 


L. C, 


W. 7S 86 


N. 46 81 


New Orleans, 


La.,' 


W. 90 , 


N. 29 57 30 


New York, 


N.Y., 


W. 74 S' 


N. 40 42 43 


Paris, 


France, 


E. 2 20 224' 


N. 49 60 12 


Philadelphia, 


Pa., 


W. 75 9 54 


N. 39 58 24 


Portland, 


L.^C., 


W. 70 14 34 


N. 48 39 54 


Quebec, 


W. 71 12 18 


N. 46 49 12 


San Francisco, 


Cal., 


W. 122 26 48 


N. 87 47 68 


St Petersburg, 


Russia, 


E. 80 19 


N. 59 66 80 


Washington, 


D. C, 


W. 77 16 


N. 88 58 20 



Examples. 
What is the difference of latitude between 

1. Calcatta and Boston ? Ana. 19" 46' 22". 

2. London and Paris ? 

3. Quebec and Washington f 

4 Cape of Good Hope and St Petersburg? f 

Am. 92" 20' 33". 
5. Cape Horn and San Francisco ? 

* From the American Almanac and New American Cyclopsdia. 

t The difference of latitude between places on opposite sides of the equator 
is found by adding the latitudes. The difference of longitude between places 
on opposite sides of the first meridian is found by adding the longitudes. If 
thsir sum exceeds 180^, the difference of kxogitnde equals 860^ miuTU that srm. 
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What is the difference of longitude between 
6. Albany and Cincinnati ? Arts. 10^ 42' 21''. 

1. New York and Paris ? Ans. W 20' 26i". 

8. Philadelphia and Constantinople f 

9. Charleston and Chicago ? 

10. San Francisco and Canton ? Ans. 124^ 19' 12". 

346. To add and subtract denominate fractions. 

III. Ex. Add § rd. with f yd. 

Explanation. — These fractional numbers, being of different denom- 
inations, must first be changed to numbers of the same denomination. 
This may be done either by changing both fi-actional numbers to num- 
bers of lower denominations (Art 
OPERATION. 340), by changing | of a yard to 

t- _ll xH ^^ _ q4 ^^ P*"^ of a rod (Art. 842), or by 
'<»• — ^ X 8 J^' — ^t ya. ehanffine I of a rod to yards. 



#yd. 



changing } of a rod to jards. 
Here the operation is by the last 
Ans. 4^ yd. method. 

Examples. 

11. Add i of a day and } of an hour Ans. 12} b. 

12. Add I of a gallon and 2| pints. 

13. Add ^ of a common year and 5^ days. 

14. If of a journey of } of a mile a man has H rods yet 
to travel, how far has he travelled ? Ans. 205f rd. 

15. John sawed ^ of a cord of wood before tea and ^ of a 
cord foot after tea, how many cord feet did he saw in all ? 

16. How much more did he saw before tea than after t 
11. Add .25 sq. rd. and 3.36 sq. yd. Ans. 10.921 sq. yd. 

18. Add .62 lb. and 5 oz. (Av. weight). 

19. How much more is there in a lump of gold which 
weighs ^ of a pound than in one which weighs 19.5 pwts. ? 

i^* For Dictation Exerdses^ set ** Manoal and E»j," page 107. 
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MULTIPLICATION. 

347« III. Ex. How much milk is there in 6 cans, con* 
Uiuing 2 gallons 3 quarts each ? 

OPERATION. Explanation, — 8 quarts multiplied hj 5 

g«L Qt equals 15 qt. or 8 gaL with 8 qt We ex- 

2 8 press the 8 quarts, and reserve the 8 gallons 

^ to add to the next product 2 gal. mul- 

Ana. 13 gal. 3 qt tipKed by 5 equals 10 gal.; 10 gal. with 
8 gaL are 18 gaL Ans. 18 gal. 8 qt 

Compare multiplication of compound numbers with multiplication 
of simple numbers, and make a rule for the multiplication of compound 
numbers. 

Examples. 
- 1. If 1 cubic foot of water weighs G2 lbs. 8 oz., how 
much will 36 cubic feet weigh ? Ans. 1 T. 187 lb. 8 oz. 

2. If a person in going once to school walks 19 rods 
4 yards, how &r does he walk in going twice and return- 
ing ? Ana. 78 rd. 6 yd. 

3. How much glass is there in 24 windows of 12 panes 
each, if each pane contains 2 sq. ft. 8 sq. in. ? 

4. How far does a locomotive run in a day, that makes 
4 trips of 21 m. 16 rd. 4 yd. each way ? 

6. How many revolutions are made in 1 hour by a wheel 
that turns 300* 40' in every second of time ? -4ns. 3,006§. 

6. In how many days can I stitch 12 dozen garments, 
allowing 2 h. 15 m. to each, and 8 working hours to a day ? 

7. How many cubic yards of earth are there in 15 loads 
each containing 1 cu. yd. 20^ cu. ft. ? 

NoTB. — A calHC yard of earth is generally considerttd a load 

8. Multiply 5 oz. 3 pwt. 6 gr. by 21. 

Jig^ For Diotatfon SxtMlses 'm Multiplication, set '* Mannal and Key," 
page 107. 
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DIVISION. 

S418. III. Ex. If 14 cd. 6 cd. ft. 12 cu. ft. of wood are 
divided equally among 5 persons, what will each person 
receive ? 

•>PERATI0N. Explanation, — Dividing what we can of the 

dividend, and have cords as the result, we have 

cd. ed.ft. cikft. 2 cords in the quotient and a remainder of 4 

6 ) U a 12 cords, which equal 82 cord feet 82 cd. ft. + 6 

2 .7 12 cd. ft. = 88 cd. ft. Dividing as before, we have 

7 cord feet in the quotient and a remainder of 3 

cord feet, which equal 48 cubic feet 48 cu. ft;. + 12 cu. ft. — s 60 

cu. ft. 1 fifth of 60 cu. ft. a= 12 cu. ft;.; therefore each person will 

receive 2 cd. 7 cd. ft;. 12 cu. ft;. 

Compare division of compound numbers with division of simple 
numbers, and make a rule for the division of compound numbers. 

Examples. 

1. Divide 4 lb. 6 oz. 18 pwt. 2 gr. by 6. 

Ans. 8 oz. 19 pwt. 16J gr. 

2. Divide 5 T. 290 lb. by 8. Ans. 1,286 lb. 4 oz. 
8. What is I eleventh of 29^ 42' 32" ? 

4. What is 1 twenty-fifth of 1 sq. m. 35 A. 2 sq. rd. 49 
sq. ft. ? Ans, 21 A. 23f J sq. ft. 

5. If a piece of land containing 48 A. 160 sq. rd. 8 sq. yd. 
is divided into 100 house-lots of equal size, what is the size 
of each lot ? Ans. IS sq. rd, 9^ sq. yd. 

6. How far will a boy walk in a minute who walks 4 
miles in an hour ? Ans. 21 rd. 1 yd. 2^ ft 

T. If a person consumes 10 J gallons of milk in 4 weeks, 
how much does he consume in 1 day ? 

8. How many 3-pint cans will be required to contain 9 
gal. 1 qt. 1 pt. of preserved peaches ? Ans. 25. 

KoTB. — Change 9 gal. 1 qt 1 pt to pints before dividing. 
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9. If a boy walks 3 m. 40 rd. in an hour, how long will 
it take him to walk 25 m. 19 rd. ? Ana. Sj^Ji^ hours. 

10. How many bins, each containing 4 bu. 3 pk., will be 
required to hold 242 bu. 1 pk. ? 

11. Among how many persons may 35 bushels of com 
be divided, that each one may receive 2 bu. 1 pk., and how 
many pecks will remain ? 

12. What is 1 eighteenth of 20 y. 5 d. 12 h. 24 min. ? 

[|^» For Dictation Exercises in Division, see < Manual and Key," page 
108. 



LONGITUDE AND TIME. 

349. As there are 360^ of longitude in the circum- 
ference of the earth, and as the earth turns upon its 
axis once in 24 hours, it follows that ^ of 360^, or 15° of 
longitude, must pass under the sun in 1 hour, and ^ of 
15°, or 15', must pass under it in 1 minute of time, and ^ 
of 15', or 15", must pass under it in 1 second of time ; 
therefore a difference upon the earth's surface 
of 15° of longitude makes a difference of 1 hour in time, 
of 15' " '* " 1 minute in time, 

of 15" •u a "1 second in time. 

From the above we derive the follovnng 

Rule. — To find the difference of longitude between any two 
places when the difference of time is given : Multiply the numbers 
expressing the difference of time between the two places given in hoursy 
minutes, and seconds, by Id, The resulting products tcill indicate the 
number of degrees, minutes, and seconds of longitude between the two 
places. 

Note. — As the earth tnms from west to east, the sun reaches the meridian 
of any place east of ns bejbre it reaches ours, and it reaches the meridian of 
any place west of us after it reaches ours. Hence at any given time of day 
with us, it is later in the day at all places east of us and earlier in the day 
at all places west of n& 



Digitized by 



Googk 



186 COMPOUND DENOMINATE NUMBEB& [Pak^ H 

Examples. 

1. When the di£ference of time between two places is 5 
honrs 27 minutes, what is the difference of longitude ? 

Am. Sr 45'. 

2. At a certain time at Cincinnati the time at Buffalo is 
22 min. 8 sec. later ; what is the difiference of longitude 
between the two places ? Ans. 6° 32'. 

3. What is the longitude of Buffalo ? (Art. 846.) 

Ans. 78^ 66^ W. 

4. When it is noon at New Orleans, the time at Eio 
Janeiro is 3 h. 7 min. later ; what is the longitude of Rio 
Janeiro ? Ans. 43°* 16' W. 

6. The time at Edinburgh is 2 h. 14 min. earlier than at 
St. Petersburg ; what is the longitude of Edinburgh t 

Ans. 3° IV W. 

350. From Art. 349 we also derive the following 
Rule. — To find the difference of time between two places when 
the difference of longitude is given : Divide the numben expressing (he 
difference of longitude between the tioo places given in degrees, minutes^ 
and seconds hy 15. The resulting quotients unll indicate the number of 
lours, minutes, and seconds of time between the two places. 

Examples. 
What is the difference of time between 

6. New York and Chicago ? Ans. 64 min. 30if sec. 

7. Boston and Mexico ? Ans. 2 h. 10 min. 48 sec. 

8. London and Sah Francisco ? 

9. London and Paris ? Ans. 9 min. 44^ sec. 

10. Canton and Boston ? Ans. 11 h. 42 min. 60 sec. 

11. When it is 2 o'clock P. M. in Washington, what 
time is it in Boston ? Ans. 2 h. 23 min. 47 sec. P. M. 

12. When it is 8 o'clock A. M. in Philadelphia, what time 
is it in Quebec ? Ans. 8 h. 16 min. 60J sec, A. M. . 

ty*- For Dictation Ezerdses, see "ManiuJ and Kqri" V^ lOS. A" 
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SSt. Topical Bbyiew in Compound Numbbbs. 
The pupil may illustrate the following topics to his class, using tha 
weights and measures themselves when practicable and giving defi- 
nitions and rules. 

1. Quantity and unit of measure. (Arts. 282, 283.) 

2. A denooiinate number ; simple and compound numbers. (Arts. 
284 - 286.) 

8. Weight, — avoirdupois weight. Reduction. (Arts. 287-289.) 

4. Changing numbers of higher denominations to units of a lower. 
(Art 290.) 

5. Changing a number to units of higher denominations. (Art. 291.) 

6. Troy weight (Art. 292.) Apothecaries' weight (Art 292, 
note.) 7. Comparison of weights. (Art 298.) 

8. Extension. (Arts. 294-298.) 9. Long measure. (Art. 299.) 
Surveyors' measure. (Art. 800.) Mariners' measure. (Art 801.) 

10. Measures of surface. (Arts. 808-808.) 11. Rectangles and 
their areas. (Arts. 809, 310, 812.) Measurement of land. (Art 811.) 

12. Measures of solids. (Arts. 813-316.) 13. Rectangular solids 
and their contents. (Arts. 817-819.) 14. Wood measure. (Arts. 
«20, 821.) 

15. Liquid measure. (Art. 822.) 16. Dry measure. (Art 828.) 

17. Comparison of measures. (Art. 824.) 

18. Circular measure. (Arts 825-881.) 19. Angles and their 
measures. (Art 882.) 

20. Measures of time. (Art. 883.) 21. Leap Year. (Art. 885.) 
22. Divisions of the year. (Art. 886.) 

28. Finding difference of time between two dates. (Arts. 887, 888.) 

24. Miscellaneous tables. (Art. 839.) 

25. Changing fractional numbers of a higher denomination to nmn- 
bers of lower denominations. (Art. 840.) 

26. Changing numbers of lower denominations to a fractional num- 
W of a higher. (Art. 842.) 

27. Addition. (Art 348.) 28. Subtraction. (Art 844.) 

29. Finding difference of latitude and longitude between two 
places. (Art 845.) 

SO. Adding and subtracting denominate fractions. (Art 846.) 
81. Multiplication. (Art 847.) 82. Division. (Art 848.) 
83. Longitude and time. (Arts. 849, 850.) 
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3S9m General Review, No. 5. 

1. Change 2 m. 120 rd. 5 yd. to feet. 

2. Change 273261 seconds to numbers of higher denomi- 
nations. 

3. What part of a circle is 14^ V 42" + 22^ 35' 12" ? 

4. Change the difference between 124 lb. 2 oz. and 13 lb. 

11 oz. to the decimal of a ton. 

5. What is the cost of 5 loads of apples each containing 

12 bn. 3 pk. 4 qt., at $ 1.20 a bushel ? 

6. What must I pay for 1 fourth of a cask of kerosene 
which contains 42 gal. 3 qt., at 15 cents a quart ? 

7. What is the price of f of an acre of land at 27 cents 
per sq. ft. ? 

8. Change .4921875 of a bushel to numbers of lower de- 
nominations. 

9. By the scales of a grocer, a quantity of silver weighs 
1 lb. 2 oz., what does it weigh by the scales of a silver- 
smith ? 

10. How many yards of carpeting, | of a yard wide, will 
be required to cover a floor 25 feet long and 18 feet wide ? 

11. How many tons of ice may be put into a building 
measuring on the inside 42 feet in length, 32 in width, and 
15 in height, a cubic foot of ice weighing 930 ounces ? 

12. What is the cost of sawing a pile of wood, 20 feet 
long, 4 feet wide, and 6 feet high, at $ 1.20 per cord ? 

13. When it is 2 o'clock p. m. in Boston, what is the 
time in Chicago ? 

14. If when it is 11 o'clock a. m. in New York it is 
10 o'clock 35 min. 52^ sec. a. h. in Pittsburg, what is th^ 
longitude of Pittsburg ? 

j^^ For Dictation Exercises npon this Review, see " Manaal and E^,* 
page 109 ; for Miscellaneoas Ezerdbes, see pages 110, HI. 
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3S3. Miscellaneous Examples. 

1. What cost 5 lb. 7 oz. of steak at 28 cents a ponnd? 

Ans. $1.62J. 

2. What is the cost of 1 gallon of molasses, when 2 gal. 
8 qt. and 5 gal. 1 pt. cost $ 4.41? Ana. $ .56. 

3. What is the cost of 3 dozen bottles of cologne at $ .75 
a bottle, and } of a gross of buttons at $ .33 a dozen ? 

4. How many times will a wheel 6 ft. 2 in. in circumfer- 
ence turn in crossing a bridge that is 28 rd. 4 yd. long ? 

5. It is said that 2500 barrels of oil flowed from a certain 
oil well in Penn. in one day ; if each barrel contained 32 gal- 
lons, how many gallons flowed in a minute ? Ans. 55f gal, 

6. How many rails and how many posts are required to 
fence a rectangular piece of land 32 rods long and 16 rods 
wide, if the posts are set 8 feet apart, and the fence is 6 
rails high ? 

T. If the land mentioned above was sold at $.12 J per 
Bq. ft., and the proceeds invested in railroad stock at $ 107 
a share, how many shares were bought, and what money 
remained ? Ans. 162 shares ; $ 90 remained. 

8. How many yards of cloth, 30 inches wide, will be 
required to make a dress, the skirt to be 5 yards wide and 
44 inches long, 3 yards being allowed for waist and 
sleeves? Ans. lOjyds. 

9. How many squares of ptettchwork, 9 J inches square, 
must be allowed for a quilt 8 ft. 3 in. long and 7 ft. 6 in. 
wide, J of an inch being allowed on the sides of each square 
for seams ? Ans. 110 squares. 

10. How much cloth, f of a yard wide, would line the 
above-mentioned quilt, no allowance being made for seams 
in the lining? Ans 8jt yds. 
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11. How many solid feet are there in a block of marble 
2 ft. 3 in. long, I ft. 6 in. wide, and 2 ft. thick, and how 
many sq. ft. of surface does it contain ? 

12. How many square yards of plastering are there in 
the walls and ceiling of a room 13 feet long, 10^ ft. wide, 
and 8 ft. high above the mop-boards, allowing 8 sq. yds. for 
windows and doors ? Ans. 48|^J yards. 

13. How many bushels can a bin contain that is on the 
inside 4 ft. long, 3 ft. wide, and 1 ft. 9 in. deep ? (Art. 324.) 

14. What must be the height of a bin 6 ft. long, and 2^ 
ft. wide, inside, to contain 6 bushels of grain ? 

15. A man purchased a pile of wood 142 ft. 6 in. long, 
8 ft. wide, and 4 ft. high, at $ 5 a cord, and sold 1 cd. 6 
cu. ft. at $ 6 a cord, 12J cords at $ 8 a cord, and the remain- 
der at $4^ a cord ; did he gain or lose, and how much ? 

Ans. Gained $ 31.56^. 

16. How many gallons of water can a cistern contain 
that is, on the inside, 3 ft. long, 2 ft. wide, and 3 ft. deep ? 

It. If a cistern 4 feet deep is filled with water, what 
weight of water does 1 sq. in. of the bottom sustain ? (See 
page 183, Ex. I.) Ans. m lb. 

18. At 9 o'clock A. M. in Portland, what is the time in 
San Francisco? Ans. 6 o'clock, 31 m. Il^^y s. a. m. 

19. A man sailing from Boston found his watch, which 
kept Boston time, was 1 hour and 10 minutes too slow ; in 
what longitude was he ? Ans, 53** 33' 80" W. 

20. How many cu. in. are there in a stone which, immersed 
in a vessel full of water, displaces If qts. ? (Art. 324«) 

21. How far away is the lightning whose thunder is heard 
in 5 seconds after the flash is seen, if sound travels 1 mile 
in 4| seconds ? Ans. I m. 22f rd. 

22. How far from the speaker is a hill which sends back 
an echo in 3^ seconds from the time the sound, is made? 
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3S4. Examples for Advanced Pupils and fob Review. 

23. What is the co6t of 130 pieces of imported muslin, averaging 42 
yards in length and 45 inches in width, at $.37 per yard, and S.03^ 
per sq. yard for duties ? Ans. $ 2259.07^. 

24. How many sq. yds of plastering are there in the walls and ceiling 
of a room 15 fl. long^ 14f fl. wide» and 9 ft high ; the mop-boards being 
8 in. high, the room having 3 windows, each 3 ft wide and 6 fl. high, 
a|id 2 doors, each 3 ft. wide and 7 ft high ? Ans, 69^ sq. yards. 

25. How many sq. ft in a walk around the outside of a rectangular 
garden which is 90 ft long and 50 ft wide, the walk being 3 ft wide ? 

NoTB. — If we consider the walk at each end of the 
garden to equal in length the width of the garden, the 
length of the walk on each side of the garden most 
equal the length of the garden plus two widths of the 
walk, or 90 ft. + 6 ft. = 96 ft. The entire length of ' 
the walk must then be (96 ft + 50 ft) X 2 = 292. Ans. 876 sq. ft 

26. How many cubic yards of earth most be removed in digging a 
ditch 2^ ft wide and 2 ft deep> outside and next to the boundiury of a 
garden 6 rods square? Ans, 75^ cu. yards. 

27. Suppose a ditch to be dug inside of the boundary of the above- 
mentioned garden, how many cubic yards of earth must be removed, 
the ditch being 2^ ft. wide, and 2 ft. deep? Ans. 71^ cu. yards. 

28. How many cords of wood can be put into a building which 
measures on the outside 42 ft long, 26^ ft wide, and 12 ft high, the 
walls being 9 in. thick ? Ans. 94|| cd., or 94 cd., 7 cd. ft., 6 cu. ft 

29. What will be the cost, at S .25 per sq. yd. of remoying the earth 
for a cellar 10 ft. deep, and whose measurement innde of the wall, which 
is 2 ft 6 in. thick, is 82 ft long and 18 ft wide ? Ans, S 78.79^. 

30. How many bricks 8 in. long, 4 in. wide, and 2 in. thick would 
be required to construct a wall 15 ft high and 1^ ft thick, to enclose 
an area 40 ft long and 20 ft wide, allowing 1 sixth for mortar ? 

31. How many bricks will be required to construct the walls of a 
building 50 ft long, 30 ft wide, and 20 ft high, outside measure, hav- 
ing 4 windows 6 ft high, 3 ft. 4 in. wide, and 2 doors 7 ft high, 4 ft 
6 in. wtde, the walls to be 1 ft thick, and 1 sixth of the wall to be 
allowed for mortar? Am. 66,982^ bricks. 

83^ For Dictation Exercises, see "Manual and Key,*' page 10& 

Digitized by LjOOQ IC 



192 



THE METRIC SYSTEM. 



[Pabt n. 



THE METRIC SYSTEM. 

MEASURES OF LENGTH. 

To THB Teaches. — To introduce the metric system, bring into the 
presence of the pupils a meter, calling it "a new measure.'' (In the ab» 
lence of a graduated meter, represent its length by a straight line upon 
the board.) The pupil, by measuring, will find the length of the new 
4. 0. measure to be 3 feet Sf inches, or 39.37 inches. 

39ff. A measure whose length is 89.37 
inches is a unit of measure called a meter 
(meeter) from the French word metre, a measuro. 

9S%m The line d. m. in the margin is nearly 
4 inches in length ; it represents ^ of a meter, 
and 18 called a dee'imeter (ded being from the 
Latin for 10.) 

The line c. m. represents a decimeter divided 
into ten equal parts, with each of these parts 
again divided into 10 equal parts. 

■^ of a decimeter equals ^\^ of a meter, and 
is csdled a cen'timeter (centi being from the 
Latin for 100). 

•^ of a centimeter equals ^^^ of a meter, 
and is called a millimeter (miUi being from 
the Latin for 1000). 

A unit equal to 10 meters is called a dek'- 
ameter {deka being from the Greek for 10). 

A unit equal to 10 dekameters is called a 
heo'tometer (hecto being from the Greek for 
100). 

A unit equal to 10 hectometers is called a 
kil'ometer (kilo being from the Greek for 
1000). 

A unit equal to 10 kilometers is called a 
myr'iameter (mjfria being fitun the Greek for 
10,000). 



U 
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3tS7» The units named in Art 856 are all parts or multiples of 
the meter ; hence the meter is cabled the primary unit of length. 

3tS8. It will be observed that the names of the other units of 
length are formed by uniting with the name of the primary unit 
prefixes derived from the Latin and Greek numerals. 

3(S9. As a series of units of length forms a scale of tens (Art 
148), units of each order may be expressed as decimal numbers are 
expressed, thus : — 



1 
r 


1 1 1 


1 




1 


1 


1; 


1 


1 3 4 


5 


1 


8 


4 


2 


or in the deiMmiination of the 


primaiy 


nnit 


;; thus: 




17 3 4 


5 . 


8 4 


: 2 meters. 



Namei of QBtti. 



IfljOTB L — The primary unit is indicated in the table by capitals, and 
other principal units by italics. 

Note IL — The five^sent piece, coined since 1866, is 2 centimeters in di- 
ameter. 

NoTB nL — 5 meters are nearly equal to 1 rod. 

NoTB lY. — 1 kilometer is a little less than | of a mile. Great distances 
are estimated in kilometers, 

EzEBCflSES. 

1. Name the imits of length in order from the lowest to the hi^est ; 
from the highest to the lowest 

2. How many meters are there in 1 dekan(ieter? 1 hectometer? 
1 kilometer ? 1 myriameter ? 

8. What part of a meter is 1 decimeter ? 1 centimeter ? 1 milli- 
meter? 

4. In which place from the decimal point and on which side of it 
•re expressed centimeters ? dekameters ? kilometers ? decimeters ? 
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990# In readiiig $ ouinber expressed in fignrefi^ b» 85.84»^, we 
read the part e2;pres»ed 9i> the left of the point in the denommataon of 
the primary unit, and the part expressed at the right of the point either 
^ a part df the priipai^ unit or as units of the lowest order es^resied; 
iimp 35.84"' may be read ^ 3$ apd 84 hundredths meters/' or *' 35 
meters 84 centimeters.'' 

Exercises. 
B(Ba4 %^ nwnbegi ^^jEessed by lihe following, m eaoh of tto ways 
located al^ye : «^ 
5. 75.85™. I 6. 876.056" | 7. 7000.7P6W. 

361,» Ni^wbjsip of one order of unit& may be changed to those of 
another by processes abeady illustrated (see Arts. l^X, 128). 

NoTB. — If a numb^ is expressed in figores, to indica^ the change it is 
neoessavy simply to place the decimal point at the right pf the place of the 
units in which the member is to be expressed^ and aimex to the expression 
the name jfif}igj|ti|ig the or|er. 

EXAMPUBS. 

1. Express 7.22>^ as decimeter?; as c^^n^ters; as millimeters. 

Ans. 72.2««'; 722«; 7,220^. 
^. Sxpresi 46.8^ as hectcMneters ; as kilomet«« ; as myriameters. 

Ans. .468*-; .0468»-; .00468-»«-. 

S. Express in meters and add 475*-; 4.47»-; 2.25«8>-. 

Ans. 4,748.18-. 

4. Express in meters the difference between 985*- and .3^. 

Ans. 290.15-. 



IPl^^Xn^ES OF SUEPAqB. 

To THE Tbachbb.— -To introduce measures id sQifaeeip r^resent th» 
fquare me|i^ o|i ^e bo^. Piyide eftch pi4e into JO equal parts, flpd Join 
the points of division by* lines parallel to the sides. 

The square meter will thus be divided into 10 X 10 or 100 smaller squares, 
eadi of whidi has for its side one decimeter, «id whidi is consequendy one 
square decimeter. 

la the same in^aper show that tbe sqijuuw deoinieter equals 10 X 10 or 100 
squioe i^fiB^m^^i^, etc. 
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369* From the preTious illiutration, it will be seen that 
1 flq. decimeter =-= .1 X -1 or -Ol of a aq. meter. 
1 sq. centimeter i«x .Ot X M or iOOOl o(m sq. meter. 
1 sq. millimeter 3» .001 X ^OOl <jir .000001 of a sq. meter. 



!• The sqUABB liSTEK is the primaiy unit for the measure- 
ment of small surfaoes. 

904. Asqnare each 6f -whose sidles is TO meters in length, called 
an Are (nr), is the primary nnit for land measure. The Heo'tare 
cS 100 ares, and the Cenftxae, lOOtii of an ase, are ako used. 

TSoTE. — 'The centare and the square laeter are like units. 

96ff. From the preceding illasti»tions,itw31 lie teen iliat a MiMf 
cf units of sur^M^e forms a scale of hundreds, 

A unit QfiMdi.08sdflr nay then be «ipreased as fi^ows:— 

i ^"^ i i 



A A i. J. ^ !• 

1 0101010 101 

Note. -The are equals 1M.< square yards, nearly 4 square rods, or 
about ^of an aem* ^•Iwstare equals about '2} acres. 

EXAKPCES. 

1. How many ares are there in 1 hectare? 

2. What part of 1 are is 1 centare? 

a. Whatpartof lflq.in«*er i8l«q.d«dmeter? 1 sq. centimeter? 
2«|.9mffiDifiter? 

4. Express 14.25 ares as hectares ; as centares. 

Ans. .1425**; 1426-. 

5. impress as ares and add 47.53 hectares, 8.67 centares, 7.5 
baotMOf. ^^^ 5/J08.08«7*». 
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MEASURES OF VOLUME. 

To THB Tbaohbb. — To intaroduce measures of solids or volume, repre- 
sent upon the board, with the square meter as a base, I cubic meter. The 

figure in (he margin represents 
a cubic meter and decimeters. 

Show that i^ upon the square 
meter as a base, the solid were 1 
decimeter in height, it would con- 
tain 10X10 or 100 cubic deci- 
meters; and that since it is 10 
decimeters ui height, it contains 
10 X 10 X 10 or 1000 cubic deci< 
meters. 

Show in the same manner that 
1 cubic decimeter equals 1000 ca- 
bic centimeters, etc 

1194 5.6789 10 

The CUBIC MBTEB 18 the primary unit of Yolame. 

367. From the illustration referred to above, it will be seen that 
a series of units of measure of volume forms a scale of thousands. 

Hence, in expressing numbers denoting volume, three decimal places 
must be allowed for cubic decimeters, three for cuHc centimeterSi and 
three for cubic millimeten. 

Examples. 

1. What part of 1 cubic meter is 1 cubic decimeter? 1 culno cen- 
timeter ? 1 cubic millimeter. 

Ans. .001««-; .000001««*; .OdOOOOOOl* ■. 

2. Express as cubic meters and add, .974* *~ ; 49700^ ••. 

Ans. .050674*". 




A cube, which equals 1 cubic meter, called a stere (stur), 
18 the primary unit of measure for firewood, stone, etc. Dekasteres 
and deoisteres are also used. 

A series of these units forms a scale of tens. 

NoTB. — The stere equals 1.308 cubic yards, and is a little more than J 
of aoord. 
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Examples. 

8. How many steres of wood are there in a pile 15"* long, 1« 
wide, and 2.4"* high ? Ans. 36 steres. 

4. How many steres of sand in a load 2.8" long, 1" wide, and 
6^ deep? Ans, 1.4 steres. 



MEASURES OF CAPAaTY. 

To THB Tbacheb. — To introduce the measures of capacity, bring into 
the presence of the papil a cubic measure of tin or pasteboard whose ca- 
pacity equals a liter. The pupil by measuring will find its edge to be 1 
decimeter (Art. 356), and hence its capacity to be 1 cubic decimeter. 

369. The LITER (leeter) is the primary unit of capacity, and is 
nsed for both liquid and dry measure. 

370* A series of units of capacity forms a scale of tens, and 
hence the units are named and expressed in the same manner as units 
of length are named and expressed, thus : ~ 

. I t t 



i ^ i 




Note I.— The liter contains .908 of a quart, dry meanare, or 1.0567 
quarts, liquid measure. 

Note XL — A kHoliter (1000 liters) has the same capacity as a cubic 
meter. 

Note IH. — A hectoliter equals about 2^ bushels. 

Examples. 

1. Change 35.072 liters to deciliters; to milliliters; to kiloliters; to 
dekaliters. Ans. 350.72**; 35,072^; .035072"; 3.5072*". 

2. What cost 7 kiloliters of oil at 30 cents a liter ? Aris. S 2,100. 
8. Change to liters and add 27.4 kiloliters, 87.62 deciliters, 469 

centiliters. Ans. 27^13.452*. 
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MEASUBES OF WEIGHT* 

To THE TxAGHBB. — To iiMtrodiiQ0 tba. nMasniw of vfiight^ briag into 
fbe presence of die pnpil a cable measure of tin or other material, wbosa 
capacity is snfSdent to contain 1 gram of water. The pnpil, by measuring^ 
will find its edge to be 1 centimeter, and its capacity 1 cubic centimeter. 

87 1* The OBAM is the primary unit of weig|it 

873. A series of units of weight forms & scale qf tentf, and they 
are named. and expressed aa units of leng^L ara named and axpnesseiiU 
thus: — 




NoTB L — The gram equals 15.432 grains. 

Note IL — The five-cent piece, coined since 1866, weighs 5 grams. 

NoTB in. — The kilogram, sometimes called the kilo, is considered the 
unit in weighing gross^ heavy articles. Tho kilogram equals about 2^ 
pounds avoirdupois, or, morcr nearly, ^2046 pounds^ 

The tonneau equals a Httlftmoee th^n 2204 pounds. 1 tonneau of water 
(1,000,000 grams) equalain size I cubic meter.. 

EXAlfPCES^ 

1. What part of a tonneau is 1 kilogram ? 1 gram: ? 
%. At$ t5 per tonnean, what is the Talae of I kilbgraorof hay? 
5 kilos ? Ans. $ .015 ; $ .075. 

873. Miscellaneous Examples. 

1. At S 2 a stere, what is ^e vahie of 28 dekasteres of stone ? 8 
deciatmes t Am. $ deOf $ ^.60. 

2. If $ 750 Espaid ftr land at $"140 per hectare, how many heo- 
taraa can h& bought? 

a. How Bumy cdbic. ■MtorS'ii^ a ciMem 6.4?^ l^, 2^29* wide, and 
a75?^deeifc^ Ana, 94.--. 
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4. Bo1ritttti^liCiteitttli6^cliMii^iiMri^^ 

Not&. — T^ cabic meter equals KfCid liters ; benoe 54.** " equal 54000 
liten. Ant. U/KK^: 

Ov, siiKte^tlleedge of lii» liter Mjfiuib 1 4eeiiii«ter, tte indanotof tBeuiiltf 
ttfleoqslfc, breadth^ and depth iadHdawttf* tiitti' 

64 X i2.5 X 37 J^ » 54000. 

6. Ebw many kilograms df iini£Br in a taaik 5.6* long, 5"* wide, and 
3- deep? 

IffotK. — T cubic meter Will cointein 100(XXXI gl%ms of water, or lOOO kilo- 
grams ; 5.6 X 5 X 3 X fOOO » 84000. Ans, 84/KXK 

6. What weight of Wafei", in kiloa, ina^ be contained in a cistem 
4- deep, 1.5- k>ng, and 1.2- wide? What weight of aleohc^ — 
lilcohol being .79 as heftvjr as l^ater ? 

Ami. 7,200>« ci waC6r ; 5,688.^ <^ alcohol 

7. How tnsaiy tonneanx in a cnbe of granite whose edge is 2 metera, 
llie weight of granite being equal to 2.7 of the weight of water? 

Ans. 21.6 tonneanz. 

874» The unite of length, of sorftee, of volume^ of capaeity, and 
of weight oonstitate a system of measmpos ; and becaose they ara based 
upon Uifr meter, the system it called the lEetrio System. 

Rbmasks. — 1. The metHc systeiii wss Uritt adojited iir France in 179$. 

To secure for a standard a miit which shoald be nnchangiiifi^ for aU time, 
a length equal to > one ten mHUonth of a qaadrsnt, or one forty imHionth of 
the cirfiamference of die ear^ measured over the pOleB» was agreed tifon as 
the base of the system ; this is 39.3685 inehes, or nearly 39.37 inches. 

A platinum bar, on which was traced a line of this length, 39 37 inches, 
and declared to be the MBTER, also a platinum weight equal to 1 KILO- 
GRAM, were deposited in the national archiTes of France for 8afe*keepingy 
as the standards of measures and wdghts. 

2. The use of the metric system was legaCbsed itf Greatt Britain by Parlia- 
ment in 1864, and in the United States by Congress in 1B66 ; its nse is ex- 
tending among other nations of Eniope and America. 

This System is now employed in die United Stetes Coast Surrey and m 
books on Scientific snbjectir. 

3. As no abbreviations for the names of the units of the metric system 
have been agreed upon in this country, it has been thought best to employ 
the method of abbreviating used by the Freadi. 
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875. METRIC MEASURES LEGALIZED BY THE UNITED 
STATES WITH THEIR EQUIVALENTS NOW IN USE. 

Note. — Although (he equivalents here -given are not entirely accurate, 
they are those which are established by Congress for use in legal proceed- 
ings, and in the interpretation of contracts, and are sufficiently accurate for 
all practical purposes. 

Measmres of lionfirtli. 



METBIO DEHOIONAnONS AH1> TAU7ES. 


KioiyALBMTS DT smroMnf AZEom nr mo. 


Myriameter. . . . 


10,000 m. . . 


6.2137 miles. 


KUometer . 






1,000 m. . . 


0.62137 mile, or 3280 ft. 10 in. 


Hectometer. 






100 m. . . 


328 ft. 1 in. 


Dekameter . . 






10 m. . . 


393.7 in. 


Meter. . . . 






1 m. . . 


39.37 in. 


Decimeter . . 






.1 m. . . 


3.937 in. 


Centimeter. 






.01 m. . . 


0.3937 in. 


MilUmeter . . 






.001m. . . 


0.0394 in. 



Measiires «f Surface. 



Mxntio i»KiroifniAn(Ufs akd values. 




Hectare 

Are 

Centare 


10,000 sq. m. 

100 sq. m. 

1 sq. m. 


2.471 acres. 
119.6 sq. yards. 
1650 sq. inches. 



Measmres at Caiiaclty. 





sQuivALxifn m DmroMniATiOKS m usb. | 


Names. 


No. of 
Liten. 


Cubic 
Meaaore. 


Dry Measure. 


Liquid or Wine 
Measure. 


Kiloliter or Stere 
Hectoliter. . . 
Dekaliter . . . 
Liter .... 
Deciliter . . . 
Centiliter. . . 
MilliUter . . . 


1000 

100 

10 

1 

.1 

.01 

.001 


1 cu. m. 
.1 cu. m. 
10 eu. dcm. 

.1 cu. dcm. 
10 cu. cm. 
.1 cu. em. 


1.308 cu. yds. 
2 bu. 3.35 pkB. 
9.08 qts. . . 
0.908 qt . . 
6.1022 cu. in. 
0.6102 cu. in. 
0.061 cu. in. . 


264.17 gal. 
26.417 gal. 
2.6417 gaL 
1.0567 qts. 
0.845 gilL 
0.338 fld oz. 
0.27 fld dr. 



TV^gbU. 





XQUIVALKNTS UT DS- 
NOMIKATIONS IN USB. 


Names. 


No. of Grams. 


Weight of what quantity 
of water at maTimnm 
density. 


Ayoirdnp<^ 
Weight 


Millier or Tonnean . 

Quintal 

Myriagram. . . . 
Kilogram or Kilo . 
Hectogram. . . . 
Dekagram .... 

Gram 

Decigram . • • • 
Centigram .... 
Milligram .... 


1,000,000 

100,000 

10,000 

1,000 

100 

10 

1 

.1 

.01 

.001 


1 CU. meter . . 

1 hectoliter. . . 
10 liters .... 

1 liter .... 

1 deciliter . . . 
10 cu. centim. . . 

1 cu. centim. • • 
.1 cu. centim. . . 
10 cu. millim. . . 

1 cu. millim. . . 


2204.6 pounds. 
220.46 " 
22.046 " 
2.2046 " 
3.5274 ounces. 
0.3527 " 
15.432 gr.Tioy. 
1.5432 " 
0.1.543 " 
0.0154 " 
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376* To change numbers in the metric tystem to eqniyalents 
now in use. 

Examples « 

1. Change 1000 kilometers to miles. Ans, 621.87 miles. 

2. How many cubic yards in 72.5 stores ? Ans. 94.88 cu. yds. 
8. How many bushels in 7 hectoliters ? Ans, 19 bu. 8.45 pk. 

4. How many acres in 84.75 hectares ? iliM. 85.86725 A. 

5. The diameter of the 5-cent piece <^ 1866 is 2 centimeters ; if 100 
of these coins were placed in a line, how &r would they extend in feet 
and inches ? Ans. 6 ft. 6.74 in. 

6. The 5-cent piece of 1866 weighs 5 grams; how many pounds 
avoirdupois are there in 1000 of these coins? Ans. 11,028 lb. 

877* The £>llowing are some of the measures in common use with 
their equivalents in measures of the metric system : 



An inch = 2.54 centimeters. 
A foot » .3048 meter. 
A yard « .9144 meter. 
A rod s 5.029 meters. 
A mile » 1.6098 kilometers. 
A sq. inch = 6.452 sq. oentimetera. 
A sq. foot » .0929 sq. meter. 
A sq. yard =» .8861 sq. meter. 
A sq. rod = 25.29 sq. meters. 
An acre =» .4047 hectare. 
A sq. mile = 259 hectares. 
A ca. inch => 16 89 ca. centimeters. 
A ca. foot =3 .02832 co. meter. 



A ca. yard <= .7646 ca. meter. 

A cord = 3.624 steres. 

A liquid quart » .9465 liter. 

A gallon = 3.786 liters* 

A dry quart = 1.101 liters. 

A peck ss 8.811 liters. 

A bushel = 35.24 liters. 

An ounce ay. => 28.35 grams. 

A poand av. « .4536 kilogram. 

A ton «T= .9072 tonneaa. 

A grain Troy == .0648 gram. 

An ounce Troy « 81.104 grams. 

A pound Troy = .8782 kilogram. 



878. To change measures now in use to equivalents in the 
metric system. 

Examples. 

1. Change 5 acres to hectares. Ans. .20285 acres. 

2. In 48 ft. 6 in. how many meters? Ans. 14.7888 m. 
8. In 5 tons 200 lbs. how many tonneaux ? Ans. 4.62672 t 
4. In a pile of wood 40 feet long, 4 feet wide, and 6 feet high, how 

many steres of wood ? Ans. 27.18 st 
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PERCENTAGE. 



870. III. Ex. What is yj^ af $300. Ana. $21. 
A nnmber, as $21 hi* the III. Ex., fbnnd by taking a 
number of hundredths af a given number, is Percentage. 
JDefi^ne percerdage, 

SToTK. — The wQccL " percerUng^" is^deni^Qed. fiDia tl^ X^atw " partomtPiDk" 
which mofuis. Iqr the > hundred. 



The^ Biimber of wUoh a number oTbundifecHihB are 
taken fbf a percentage, Mh$ dOO' ih tiie III. Exr., is the basis 
o£ percentage. 
Define basis offfisrcmtage.,. 

SSI* The. ncimber of faoadredth» of Ot^ basSs whioh are 
takes to obtain a percentage, as j^ in the III. Ex., is th^ 
rate per cent. 

Dej^m rx^.per cenL, 

NoTB. — The sign % is ii^ed f6r the wordft "^per cent** 



2 percent may'bee:(pressed' .92 or j^^ or 2%« 
75 per cent '*^ " .76 or Vife or T5%. 

Thus any rate per cent may be expressed either deci 
mally,, in tbQ fcu:m< of a. common fi[^jtjpi»k, qi? 1^ tha i^gn %» 

Examples. 
Ea^roBS'tiie'felfowilig deetixially': — 



1. 8%. Ana. .08. 


8. 25%. 5. i%. 


2. 7i%. -4n«. .OYi. 


4-. mi. 6. 814%. 


E^nees docimally the difai:Qnce.t(et;ire«o IOQ%.aD(l 


7. 7^ Ana,. 2b. % 874%. 1 U. 62*%. 


8, 87i%,4»«^.fi2i. 


, IQ.. 66^, 1 151. «iji.. 
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ai. 


2%. 


2Y. 


12i%. f 


22. 


50». 


28, 


6i%. ';• 


23. 


30%. / 


29. 


66|%. •'' 


24. 
25. 


26%. '■ 
Y6%. 


Jx9t9. 


100 — »• 


26. 


37)81. 


80". 
31. 


83J%. 
16|%. L 


Am. 


100 — »• 


82. 


8il ^^ 



Express 1^ following as common fradtofitf Aoct ckftngD 
them to their smallest t^ikis: — f 

13. 100%. An», IM = t 

14. 90%. Am, :ftftr=A- 
16. 80%. Jn«. :Afe.= ^ 

16. 60%. Am, ^ = f . 

17. 40%. Am. T«\j = I- 

18. 10%w ilna. iftftr = A. 

19. 6%v Jn«. T4Tr = Jir- 

20. 4%. Am. x4^ = ^. 

883. Itx. Ex. What per cent of a nnmber is \ of l!he 
number f 

OPERATION. ExplanaHan. — Smce any nnmber equals 100% of 
5)100% itself,^ of tiie nnmb^ equals ^ of 100% or 20%. 

20% ^"^^ ^^ 

Examples. 

83. What % of a number is } of the nuniber 7 i ? ^ ? } f 

34. What % of a number is ^ of the number ? J(f ? f ? i ' 

86. What%ofanumberi8f of the number f ^? i? :^L(L 

S84U To FtND THE PEROBNTAOft WHEN THE BaSIS AND tH8 

Rate per cent are giyen. 

III. Ex. What is 6% of $ 20 ? 

operation. 

Explanation. — 6% of $ 20' is ^ of $^20; 

Ang. $1. 



$ 20 X 6 ^ - Explanation. — 

j^ .^^ $L wbioh equals $1. 



From the above we derive the following 
Rule. — To find the percentage when tin basis and rate per oefit 
are given : MuUiply the basis by the rate per cenU'X ^ . 

EXAMI^LESs. \ 

36. What is 6% of $T6? W. $4.60. 

ST. What isaO% of $ 180 ? H% of 200 days? 
38. What'is ther difierence between 8% of $ 460 and 6}% 
of $680? Aw. «% 
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9SS. To PiNi> THE Amount or Remaindeb, when the Basis 
AND THE Bate per cent are given. 

III. Ex. At a certain time A and B each owed $ 300 ; in 
one year A's debt wfts increased 20% and B's was diminished 
20%,- what was then the amount of A's debt ? What re- 
mained of B's ? 

Explanation. — 20% of $ 800 is $ 60, which is the percentage of in- 
crease of A's debt, and of decrease of B's ; S 800 -{- $ 60 = S 860, 
amoant of A^is debt. $ 300 — S 60 = $ 240, what remained of B's. 

The basis plus the percentage b called the amonnt 
The basis minus the percentage is called the remainder. 
The amoant may be fonnd by taking \^^ of the basis, and the 
remainder by taking 3^ of the basis. Hence the following roles, 

Rule I. To find the amount when the basis and rate per cent are 
given : MuUiply the basis by 1 plvis the rate per cent. 

Rule II. To find the remainder when the basis and rate per cent 
are given : Multiply the basis by 1 minus the rate per cent. 

Examples. 

39. A merchant had TOOO tons of coal/ and shipped 65% of 
/ it ; how much had he left ? Ans. 2,450 tons. 

40. At what price must a chair be sold which cost $ 1.25 
^;that 10% may be gained ? Ans. $ 1.31 J. 

' 41. A mechanic sold a shop which cost him $800 at a 
y loss of 12J% ; what did he receive for it ? y h '- 

42. A man willed to his sons John and William $ 5500 

^y each ; within one year John spent 1 A% of his money and 

William increased his 12^% ; at the end of the year how 

much more money had William than John uQ 

^ 43. A trader sold 100 pairs of gloves at $ .80 per pair ; 

'^ 5% of the price was deducted for prompt payment ; what 

was the sum deducted ? what was the balancfe paid ? 

Ana. $4 deducted; $76 paid. 

NoTB. — That part of the nominal price of goods which is deducted, as 
$ 4, in the above example, is called a disooimt^ 
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44. A lot of crockery was sold for $ 128 ; if a disconnt 
of 6% was made for prompt payment, what was the balance 
paid? ' Am. $120.32. 

45. What is the balance of a bill of $ 2T0 for books afkei 
a discount of 33J% has been made ? //^:^ 

46. What is the balance of a bill of $ 64.6,0 after two 
discounts have been made ; the first of 20% on the ^ 64.50, 
the other of 5% upon what then remained ? Ana. $ 49.02. k 




386. To FIND THE Basis when the Bate per cent and the 
Percentage are given. 

III. Ex. A man lost $ 63, which was 9%'of all the money 
he had ; how much money bad he ? 

OPERATION. ExplancUim. — If $63 is 9% or ^ 

7 of all the money he had, y^ ^^ ^1^^^ 

$1S& X 100 _ J ijQQ he had must be ^ of $ 63, and ^ must 

^ be (t of $ 63) X 100, which equals $700. 

Ans. $700. 

From the above we derive the following 
BuLE. — To find the bads when the rate per cent and the percentage 
are given : Divide the percentage by the rate per cent. 

Examples. 

47. A man rents a house at $ 575 a year, which is 10% of 
its valuation ; ^hat is its valuatit^ a ? Ans. $5,750. 

48. A lawyer charged $ 7.50 for collecting money, which 
was 6% of what he collected ; how much did he collect ? 

49. A man failing in business pays 25% of what he owes ; 
if he pays one creditor $ 250.75, what did he owe him ? 

50. If the percentage is $ 18.75 and the rate 5%, what is 
the basis ? Ans. $ 3*75. 

51. If the percentage i» 37J bushels and the rate 8%, 
what is the basis ? Ans. 468} bushels. 

S^^FoT Dictation Exercises upon these examples, see ''Manual an* 
Key," page 117. 
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S87. To FIKD THB RaSIS*, WH8N TBA AliOimT, OR tHE Bb- 
MAIND15B, AND TUB BaTE PES CENT ARE (HVEK. 

III. Ex. I. After adding 5% to the weight of a lot of hay 
by salting, the* weight was 1869 lbs. ; what was the weight 
before salting t 

0PEBATI017. Explanation. — If 5% was added t& the 

weighty the amount, IM^ Ibs^ must be> 

j^ ^ ^ 105%o£thew6%ht. If 186ft lbs. i»^ 

— = 1T80 of the weight, ^ must be yfj of 1869 

t±. lbs., and ^ must be (^ of 1869 lb8.]ir 

X 10a» 1780 IbM Ans. 1,780 lbs. 

III. Ex. II. How many soldiers were there in a regiment 
at first, which, after losing 8% by sickness, has 644 remaiii- 

ingT 

OPERATION. Eaplanatum. — Since B% are loiBt,^ 92% 

J remain. If 644 soldiers are -^ of the 

644 X 10^ KA/v regiment, -^ must be ^ of 644 soldiers, 

t« ~ and ^ must be (^ of 644 soldiers) X 

lt)0» roasoldierft Ans* KXhaolSem 

Prom the above we derive the following rales. 

Rule I To find the basis, amount and rate per cent being given ! 
DiMe the amount by 1 plus the rate per cent. 

Rule II. To find the basis, remainder and rate per cent being given ; 
Divide the remainder by 1 minus the rate per cent. 



Examples. 
^ 62. What should be the weight of a loaf of bread before 
baking, that it may weigh 30 ounces irflierwards, if in l^e 
process of baking it loses 6 J% ? Ans. 32 oz. 

53. A certain school has now 84 pupils; which is 50% . 

more than it had last year ; how many had it last year? - v^ v 
"' 54. After increasing the wages of his workmen 33^^, a 
manu^turer paid his operatives $ 2 a day ; what did her 
pay th^n befi>re ? Ans. $ 1.56. 
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55. By increasing the rate of speed in the machinery of a 
mill T%, 1498 yards of cloth were woven in a day ; how many 
yards could be woven by the former rate t Jms. 1^400 yds. 

56. By diminishing the rate of speed of a locomotive S%, 
it ran but 23 miles in an. hour ; how maay milea did it run 
before ? Am. 25 miles. 

dT. When a discount of 25% had been made upon the 
published price of a book, it was sold for $ 2 Jib ; whal^ was 
the published price J y/ 

388. To FIND THB Rate per gent, when the Baods and 
THE Percentage are oiven. 
III. Ex. If of 30 words 25 only are spelled correcfly, 
what per cent of the words are spelled correctly? 
OPBRAnoN. ExpUmatioiu — If of 80 words 25 are spelled eor- 
80)25.00 roctlj, |f of the< words are spelled oorre^tly. f^ 
— g^ changed to hundredths hie .88|, or SB^ per cent 
* ^ " Ans. 83^%. 

From the above we derive the following 
Bulb. — To find the rate per cent when the basis and. percentage 
are given : Divide the percentage by the basiSf continuing the division to 
iOOths. 

Examples. 
— 58. If the working hours of a day are changed from 10^ 
hours to 8, what is the per cent of deduction ? Ana, 20%. 

59. If 'wh«n wages are $3 a day, $1 be added, what is 
the per cent of increase ? Ana. 33J%. 

60. If wages are advanced from $ ^ to $ 24 a week, what 
is the per cent of increase ? Ans, 20%. 

" 61. If a^coal^ on which the charge is $36, is sold for 
$ 30, what is the per cent of discount ? /{/ ^ 

~- 62. What is the rate per cent when the basis is 40 
bushels and the percentage 15 bushels? 



' For Dictation Exi^rdses upon these examples, ^ " Manual and 
Key," page 117. ^ 
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PROFIT AND LOSa 

889. III. Ex. I bought 

goods for $ 16 ; what shall I 

receive for them if I sell them 

for $4 more than they cost ? 

for $4 less than they cost ? 

When goods are sold for 

more or less than they cost, the difference 

between the cost and the selling price is 

a profit or a loss. 

390. The $4 of profit or loss 
above is 25% of the cost, $16. 

Profit and loss may thus be reck- 
oned at a certain per cent of the 
cost of the goods which are sold. 

The COST is, then, the basis; the 
PBOFir or LOSS the percentage. 

Heiice the rules of percentage already illustrated apply to Profit and 
Loss. 

\ Examples. 

^ 391* What is the profit or loss when goods which cost 

1. 75 cents sell at a profit of 20% t Ans, 15 cents. 

2. $ 2500 sell at a loss of 30% ? Ans. $ 750. 

3. $ 450 sell at a loss of 13% ,? 

4. $ 4.88 sell at a profit of 37i% ? Ans. $ 1.83. 

5. S 375.18 seU at a profit of 50%? 




393* At what price must I sell goods which cost 
6. $ 150 to make 75% profit ? Ans. $ 262.50. 

$ 720 to make 12^% profit ? Ans. $ 810. 



7. 
.8. 

9. 
10. 



$ 17000 to lose 4% ? 
$250 to lose .5%? 
$762 to gain 13J%? 



11. 



Ans. $16,320; 

Ans. $248.75 

$4.74 to gain 16J%? 
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What was the cpst of goods when 

12. A gam of $ 10 was 5% of the cost ? Ans. $ 200. 

13. A gain of $ .06 was 20% of the cost ? Ans, $ .30. 
. 14. A loss of $ 60 was 23% of the cost ? Ans. $ 2000. 

' 15. A loss of $ .3ji was 4% of the cost ?}C |; J^^ ^ -^ i^U<^ 
? 8. A ^ain of $ 3f 5 was 2^% of the cost ? / ^^^^ ^ ,^ 
/v^lt. A gardener sold a lot of plants on which he gained 
i 84, which was 10 J% of the cost ; what was the cost ? ^ dO .X 

394* What was the cost of goods which selling 

18. At a loss of 25%, brought $ 30? Ans. $40. "^ 

19. At a gain of 60%, brought $ VT5 ? Ans. % .50. ->f 

20. At a loss of 8%, brought $ 1150 ? , 

21. At a gain of 12^% brought $ 9.36 ? Ans. $ 8.32. 

22. A horse becoming lame was sold for $1^0, which 
was at a loss of 10% of the price at which he had been 
valued ; at what price had he been valued ? Ans. $ 500. 

23. . I bought a store for a certain sum, and after paying 
a tax of 2^ on the cost and (% for insurance, I sold it for 
$ 73?8 which exactly covered the cost, iax, and insurance ; 
whjit was the cost ?V- 

y^ 39«S* What is the % of profit or loss when goods which 

24. Cost $2p,^seU for $22.50? Ans. 12^% profit. 

25. Cost $ 3200, sell for % 2800 ? Ans. 12^% loss. 

26. Cost $ 15 a doz., sell at $ 2 each ? Ans. 60% pro^t. 
2T. Cost 10 cents a yard, sell !for 12 J cents 1 X,$ y^ 

28. Cost$6.25, sellat$8? at$8.33J? I'l'" '^^'ji / 
^ ^ \ 29. Cost $ 10, sell at $ 12.50 ? at $ 16f ? 

30. When a half-ream of paper, which cost $2, is sold 
at 35 cents per quire ? Ans. *lb% profit. 

31. When a hundred logs which cost $65 are sold at 78 
cents each ? yj ^ "^ 

13^ For Dictation Exercises in Profit and Ubss, see '* Manual and Kej^** 
page 118. 
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SM* Miscellakeoits Examples. 

1. If a quantity of gold weighed 6 ounces before refinmg^ . j^ /^ 
and 3 ounces afterwards, what was the per cent of loss T-^^/^ 

2. If a bird-fanoier bought a pair of canaries for $ 5, and^ . 
sold them for $ 7^ what was the^ per cent of gain I ^4 ^ / V 

3. A mother is 48 years of age and her daughter is 28 ^-^ -i 
what per cent of the mother's age is the djouf^iter^a i^ J "^ 

4. If both mother and daughter li^e 12 years, what per ^u^ 
cent of the mother's age will the daughter's age then be ? V^^^ 

5. A merchant bought muslin at 2^ cents a yard; at V ' 
what price must he seU it to ^dn 25% { to lose 16f % I 

6. If shell-bark hickory m sold at ^W per cord, and if 
the heating power of other kinds of wood m relatioii to 
hickory is as follows^ poplar, 40% ; white pine, 42% ; pitdi- 
pine, 43% ; white birch, 48% ; hard ma^Ie, 60% ; and whiter 
oak, 86% ; what should be pud for 1 cord of each of these 
other kinds of woodl/- Sam of Am. $31.90. 

"^ 7. What should a bookseller change for a book for 
which he paid at the rate of $54 a do^en, tiiat he m^' 
make 20% upon the coat ? V. 

^ 8^ What per cent of profit i» made by selling, watoh 
cryE^s at 30 cents e$tch which cost $ 12| per hundred I 

^ 9. What is the increase of a person's salary which, when 
raised 25%, amounts to $ 150(^ ? AnB. $ 300. 

^ 10. What must I pay for 25 raibroad tickets at 20% dis- 
count, when single tickets are sold at $ 3.35 apiece f 

^ 11. In a certain city a deduction of 1% a month is made 
on taxes paid before October 1, and an extra charge of 1% 
a month is made on those paid after October 1 ; how much 
less will^A pay than B, the former paying August 1 and Uie 
latter December 1, the tax of each being $60? 
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"^ 12. What is the per cent of discount when a bill of 
$375 is settled for $337.60?^ J Ana. 10%. 

IS. Fhines were sold at 15 cents per pound at a profitof tS%; fbaf 
what should they have been sold to afford a profit of 40% ? 

NoTB.— First find the coat. Ans, $.16^. 

14^ 21^ wa»lo6t by 8eMhi|> oatB st $.46 per bushel; what per oenfr 
would have beea hut or gamed by sellkig them at $^50 ? 

Ans. 16f%^la8t 

15. Cloth was sold for $ 3.80 per yard, at 10% aWe cost ; what 
would it have sold for at 10% below cost ? Ans. $ 2.70. 

16. For what should hay have been sold per ton to gain 16|%y if 
S9|% wa9 lost hy selling at $ 16 ? Ans. f 28. 

17. I sold a horse-rake for $24 at a profit of 20%; what would 
haTe been ^b» per cent of psefit or loss^ if I had sold it finr $ 16 ? 
for $12? ^fM. 10%low; loaa^ 

18. By selling potatoes- at a loss of 8 cents per bushel, I received 
but! 80% of their cost; what fer cent of their cost should I have re- 
ceived by selling them at a gain of 10 cents per bushel ? Ane. \2b% 

19. A lot of appke was sold at $3.85 per barrel, which was 12)% 
less than they cost ; but they cost 10% more than the present wholesale 
price ; what is the present wholesale price ? Ans. $ 4.00. 

20. If sugar at 6^ cents a pound is 12^% above the former whole- 
sale price, but 55% below the present wholesale price, what per cent 
of advance has been made in the wholesale price ? Ans, 150%. 

21. I of a lot of peaches bought at $ 2 a basket were sold at a gam 
of 40%, the rest at a loss of 20% ; what was the per cent of gain by the 
whole transaction ? Ans. 25%. 

22. ^ of a lot of tea was sold at a profit of 50% ; the remainder of 
the lot was sold at $.65 per pound, which brought the average per 
cent of profit down to 40%, what was the cost of the tea per pound ? 

Ans. $ .50. 
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COMMISSION. 

398. Illustration. — One person. A, employs another^ 
person, B, to make purchases and sales of goods for him, 
to collect his bills or transact other business. 

For the labor which B thus performs A pays B a per- 
centage on the amount of money he uses in buying, or 
receives in selling, collecting, or in transacting other busi« 
ness. This percentage is called comxniSBion. 

Define commission. 



I. As B is employed to transact business for another 
person, B is called an figent. 

400* Here the money used or received is the basis, 
and the commission is the percentage. 

Hence the processes already illustrated in percentage apply to qperor- 
tions in Commission. 

401. Examples. 

1. An agent bought for me 25 horses at $ *15 each ; his 
commission being 3% of the price he paid, what was his 
commission, and what the entire cost of the horses t 

NoT^ — By Art. 384, ($ 75 X 25) X ^^ = $ 56.25 Com. 
By Art. 385, ($ 75 X 25) X ^ = $ 1931 .25 Cost. 

2. What is the commission, at 2^%, on the purchase of 
100 bales of cotton, at $ 200 per bale ; and what is the 
entire cost? ' Ans. cJom., $500; Cost, $20,600. 

3. My agent sold 166 boxes of soap at $3 per box ; if he 
is allowed a commission of 4|^ on the amount of the sale, 
what is his commission, and what are the net proceeds ? f '^' 

Note. — The oommission beinit ^dA^M^to^ from the amount of sales, the 
remainder is the net prooeeds. 

Ans, Com., $22.41 ; Proceeds, $415.69. . 
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4. What is the commisBion on the sale of 2*750 lbs. of 
leather at $.30 per lb., commission 3^% ; and what are the 
net j)roceeds f Am. Com., $28.8TJ /Proceeds, $196.12 J. 

5. If tthe rate of commission on the sale of a lot of land 
was 2%, and the percentage received by an agent for selling 
was $ 28, what was the amount of the sale ? 

NoTB. — Here $ 28 = -^ of the amount of sales. Ans. $ 1 ,400. 

^ 6. I bought, as an agent, a lot of cloth at $ 5.20 a yard ; 
my percentage of commission being $ 22.10, and the rate 
5%, what was the entire cost of the cloth, and what was 
the number of yards bought ? Ans, $ 442 ; 85 yards. 

-^ T. A farmer hired a man to cut and haul wood ; the man 
was to receive 20% of the wood cut for his services ; if the 
man delivered to the farmer 320 cords, how many cords 
were cut ? and what percentage did the cutter receive ? 

NoTB. — Here 320 cords is the remainder after the percentage has been 
deducted. Ans. 400 cds. cut ; 80 cds. percentage. ^ 

8. My agent sells for me a lot of cheese ; after deduct- 
ing his commii^sion, which was 2J% of the amount of sales, 
the net proceeds were $405.60, what was the amount of 
sales? Ans. $416. 

.--^9. A commission merchant received $4160 with which 
to purchase carpeting, after deducting his commission of 
4% on the money to be expended ; what was the sum to be 
expended, and what was his commission ^^^ 

Note. — Here $4160 is an amount, the money to be expended being the 
basis, which may be considered 100% of itself, and the commission being the 
percentage, which equals 4% of the basis ; therefore, $4160 = ^ of the 
sum to be expended. Ans. $4,000 ; $ 160. 

10. I have sent to my agent at Paris $2296, of which 
he is to expend what he can in silk after deducting his 
commission of 2% on the purchase ; what sniTi can he ex- 
pend, and what is his commission ? Ans. $ 2,250 ; $ 45. 
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11. What part of a remittance of $464.43 will remain 
to be expended after 2|% of the Bum to be expended has 
been deducted? An8. $452. 

12. I send to my agent $4488.75, of which he is to lay 
out what he can in land at $ 15 per acre, after his commis- 

. sion of 5% has been dedncted ; how many acres can he buy, 
and what is his commission ? Ana. 285 acres ; $213.75. 

403* Miscellaneous Examples in Commission. 

--^ 13. My agent writes me that he has sold, on my account, 
10 sets American Encyclopaadia, of 21 volumes each, at $3.90 
per Yolume ; what is his commission at 12^% on the sale f 

^- 14. Find the net proceeds of the rent of a house for 9 
months at $ 16 per month, after deducting the agent's com- 
mission of 8%, and $ T.50 for repairs ? Ans. $ 124.98. 
^ 15. My agent has sold for me 2000 yards of cloth at 24 
cents a yard ; he allowed a discount of 5% for cash and 
-deducted his commission of 2\% upon his cash receipts ; 
what were my net proceeds ? Ana. $ 444.60. 
/ %%. At 1^ cents per yard, how many yu*d8 of cotton cloth 
can be bought with tiie net proceeds of $ 636.30, a com- 
BUBsioB of 1% upon the net proceeds being allowed for 
making the purchase ? Ana. 4,200 yar&. 
' 17. The net proceeds from the sale of a lot of sheeting 
being $ 288, aft^ a commission of 4% had been resenred by 
the agent, what was tiie number of yaiMls sold at 25 oents 
a yard ? Ana. 1,200 yards. 
/* 18, What sum must be sent to an agent thM^ be may pur< 
chase ^000 pounds of sugar at 5| cents per pound, and retam 
his commission of 2|% on the purchase ? Ana. 't 110.37. 

19. What is the rate per cent of commission when an 
agent reserves to himself $ 52.50 of $ 1552.50, sent him 
to purchase hay at $ 20 per ton 1 What number of tons 
can he purchase ? Ana. 3^% ; 75 tons. 

UT* ^r Dictation BaEflrdfM in CoaunifiiOB, tat ^'lAaiial and Kej,** 
page 190. 
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STOCKS AND DIVIDENDS, AND BROKEBAGE. 

403. Illustration, — Several persons. A, B, and 0, 
associate themselves together for the purpose of manufac- 
turing paper, or for other business purposes. 

An association of persons formed for &e purpose of 
transacting business is called a oonqMmy. 

404. A brings in)to th« company f 5000, B $ tOOO, and 
G $10000, to be used in the businesfl of manufacturing. 
These sums of money are thus invested for future produc- 
tion of other money. 

Property invested for future production is capitaL 

4<ltl* A, B, and G employ their capital in maim&otaring. 
Capital employed by a person or a company in business is 
Btock. 

406* The stock of the company A, B, and G amounts to 
$ 22000. This amount may be divided into 220 equal parts 
of $100 each. 

Each of the equal parts into which stock is divided is 
ft aham. 

Note. — The written statements which A, B, and C have of the number 
of Quires each owns <Mr possesses of the stock employed are called oertlft- 
i^Hteo ci 9Uxk. 

407. The owners of stock are called atockholdazB. 

t>fifine company; capital; stock; share or shares; stocl> 
holders. 

408. The gain upon the capital of a company is divided 
among the QtoQkhol^rs ; gain thus divided is called a 
divjldend. 
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The DIVIDEND 18 reckoned as a pbrcentagb, the gapital. 
being the basis : hence each stockholder's part of the divi- 
dend is the same per cent of his stock that the whole 
dividend is of the capital. 

Note I. — Stocks may be bought and sold like other property. 

NoTB II. — When a share of stock will sell at its original yalae, it is at 
par ; when a share will sell for more than its original yalue, it is above 
par, or at a premium ; when it sells for less than its original yalne, it is 
below par, or at a discount. 

400. Persons who buy and sell stock as a business are 
called Btock-brokeiB. 

410* The commission paid to a broker is called broker- 
fige. 

The processes already illustrated in percentage apply to Stocks and 
Dividends f and Brokerage. 

. 41l« Examples. 

1. What is the cost of 12 shares of bank stock, original 
value $ 100 each, at 6% above par ? 

Note. — $1200, the original value, is the basis of which the amount 
is required ; 106% of $ 1200 = $ 1272. Ans. $ 1,2T2. 

2. What cost 20 shares of railroad stock, original value 
$ 100 each, at Ti% above par ? Ans. $ 2,160. 

3. What is the value of 6 shares of the stock of a com- 
pany for working a silver-mine, the original value being 
$ 50 per share, at 8% below par 7 

Note. — $250, the original valoe, is the basis of which the remainder 
is required. Ans. $230. 

4. What is the brokerage at J% on the sale of the above 
stock? Ana. $.515. 

5. When gold is at a premium of 26^%, what must be 
paid, in currency, for $ 1200 in gold ? Am. $ 1,520. 

NoTK. — Gold, at a preminm, is bought and idd like other pioper^. 
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6. What is the brokerage at J% upon the purchase of the 
above gold ? ^e 

T. If I buy 4 shares of stock, originally worth $100 a 
share, at 10% below par, and sell it at 4% above par, what 
do I gain ? Ans, $ 56. 

8. What would be my loss if I should buy 5 shares of 
stock at 2% above par, and sell it at 10J% below par, the 
par value being $ 100 each ? Ans. $ 62.60. 

9. What shall I lose by bujing 2 shares of Pacific Mills 
stock at 90% above par, and selling it at 87 J% above par, 
par value being '$ 1000 per share ? 

10. When stock, originally worth $ 300, sells for $ 325, 
at what per cent above par does it sell ? Ans, 8J%. 

11. When 60 shares of stock, of which the par value is 
$ 100 per share, sell for $ 4000, at what per cent below par 
does the stock sell ? Ans. 20%. 

12. If by buying stock at par and selling it at t% below 
par, $ 3.50. is lost on each share, what was the par value ? 

13. A dividend of 4^% is paid upon the stock in a bank ; 
the original value, being $ 100 per share, what is paid on 
•76 shares ? on 120 shares ? 

14. 3 semi-annual dividends of 6% each were paid on a 
certain railroad stock ; what was the sum of the 3 dividends 
on stock, the par value of which was $ 1800 ? 

16. Owning 27 shares of stock in a mining company, I 
received a dividend of $33.75, which was 2J% of the par 
value of my stock ; what was the par value of the stock per 
share ? Ans. $ 60. 

16. A person sold a lot of stock at $27.60 a share, which 
was 10% above parv; what was the par value ? 

17. A broker sold 16 shares of stock for $780, which was 
4% above par ; what was the par value per share ; and what 
was the brokerage at J% on the sale ? 



' For Dictation Exercises in Stocks, etc, see " Mani 
page 120. '^'9'^'"^'^ ^y 
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INSURANCE. 

413. Illustration. — A, who owns a house, pays $100 
a year, that $ 10000 of the value of his house may be 
secured to him, if it should be destroyed or damaged. 

A also pays a sum of money that another sum may be 
secured to his heirs in case of his death, or that a certain 
sum may be secured to himself in case of sickness or 
accident. 

The security one has against loss if his property is de- 
stroyed or damaged, or the security he has that a sum of 
money shall be paid to his heirs in case of his death, or to 
himself in case of sickness or accident, is insurance. 

413. The security against loss of property is property 
insurance. 

414* The security of a sum of money in case of death, 
sickness, or accident, is life, health, or accident insur- 
ance. 

4ltS. The parties that secure against loss are called 
underwriters or insurers. 

416. Persons that are secured are called the insured. 

417. The written contract that binds the underwriters 
is called the policy. 

418. The sum, as $100 above, paid to the underwriters, 
is the premium. 

Define insurance; property ^ life, health, and accident inr 
surance ; underwriters ; policy ; premium. 

419. The premium, as $100 in the 111. Ex., is a cer- 
tain per cent of $ 10000, the sum insured. 
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The Bvu msuBEB is, then, the basis ; the premium, the 

PERCENTAGE. 
Hence the rules of percentage already illustraled apply to Insurance* 

430. Examples. 

1. What is the premium for insuring a brick house, the 
value of which is $ 4000, insurance being effected upon f 
of the value, at 1% ? Arts, $ 30. 

NoTB. — Some insurance companies never insure for more than three 
fourths of the estimated value .of the property. 

2. What is the premium for insuring a steam-mill for 
% T6000, at li% ? 4^. $ 1,126. 

3. What is the cost of insuring a cargo of wheat for 
$6500, at 2J%, including $ 1 for the policy ? 

Ans: $163.50. 

4. A premium of \% was paid for insuring property to 
the amount of $ 25000, and subsequently the property was 
damaged by fire to the amount of $ 8250 ; what was the 
net loss to the underwriters if they made good this loss ? 

Note. — $ 8250 minus the premium is the net loss. Atis, $ 8,125. 

5. Insurance was effected on a store to the amount of 
$ 5600, at the rate of $ 10 on $ 1000, $ 1 being paid for the 
policy ; what did the insurance cost ? Ans, $57. 

6. A merchant insured 8000 barrels of pork, worth $ 15 
a barrel, for | of its value, at \ of 1% ; what was the 
premium for insurance ? 

7. If the whole property above was destroyed by firc> 
what was the net loss to the underwriters ? 

Ans, $89,775. 

8. Having goods valued at $2400, I effected an insur 
ance on f of their value at f% ; what was the premium^ y 

9. What will be my whole loss if the above-mentioned 
goods are destroyed by fire ? Ans. $ 906. 
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10. The premium for insuring a house at J% was $ T.60 ; 
what was the sum insured ? Ans. $ 1,500. 

11. The premium for insuring a lot of flour at $ 9 a barrel 
was $ 135 ; the rate of insurance was 1^% ; what was the 
n\imber of barr^s of flour ? y ^ 

12. I paid for insuring a stable $ 2 on $ 100 ; if the 
premium, with $1 for the policy, was $25, and the in- 
surance upon f of the value of the stable, what was the 
value of the stable ? Ans. $ 1,600. 

13. I paid $33.75 for insuring $2700 on my house for 5 
years ; what was the per cent of the yearly premium ? 

• Ans. \%. 

14. An agent of the American Popular Life Insurance 
Company collected the premium on my life policy for % 5000 
at the rate of $ 19.3T on $ 1000, and charged me $ 1 for the 
policy ; what was the sum collected ? Ans. $ 97.85. 

Note. — Life insurance is estimated at a certain rate per $100 or per 
$ 1000 for which the person is insured. Life tables are constructed based 
upon the average length of life, by which the premiums are reckoned. 

For Dictation Exercises, see "Manual and Key," page 121. 



TAXES. 

431. When a number of persons, as the citizens of a 
state or town, or the members of a society, are associated, 
the expenses of the association are generally met by a sum 
assessed on the persons associated, on their property or 
on their income. This sum is called a tax. 

433. When the tax is assessed on a person, it is called 
a poll tax. 

Note. — In this country the male citizens of a city, county, or town, not 
exempted by law, pay an equal poll tax. These persons are sometimes 
called the jjo^s. 
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433. When the tax is assessed on property, it is called 
a property tax, and is reckoned at a certain rate per 
cent on the estimated value of each person's property. 

4:94« When the tax is assessed on the income, it is called 
an income taz, and is reckoned at a certain per cent of 
the income. 

43«S« Movable property, such as money, stocks, cattle, 
ships, etc., is called personal property. Immovable 
property, as lands, houses, etc., is called real estate. 

436. Persons appointed to assess taxes are called 
assessors. It is their duty to estimate the value of the 
taxable property, to ascertain the number of polls, and to 
apportion the sum to be raised' by taxation among the 
individuals to be taxed, x, 
-^ 

427. III. Ex. The tax of a certain town is $ 15980. 
The town contains 980 polls, which are assessed $ 2 each. 
The taxable property of the town is valued at $1152500. 
What is the tax on $1, and what will J. Brown's tax be, 
his property being estimated at $ 13700, he paying 1 poll 
tax? 

OPERATION. 

Tax to be assessed on property, $ 15980 — $ 2 X 980 = $ 14020 
The rate on S 1, $ 14020 -^ $ 1 752500 == .008 

Brown's whole tax, $ 13700 X -008 + $ 2 = $ 111.60. 

Ans. $.008; $111.60. 

From the above we may derive the following 

Rule. — For the assessment of taxes : 1. To find the rate of the 
property-tax, take out of the whole tax the sum of the poll taxes, and 
divide the remainder by the number of dollars of taxable property, 

2. To find each person's tax, multiply each person^s taxable property 
by the rate, and to the product add his poll tax, if he has any. 
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Examples. 
Vl. The^town of Chester is to raise $3971 by taxes; the taxable 
property of the town is $ 700000 ; there are 471 poljs, each taxed 
$ 1. What will be the tax on $ 1, and what is the tax on $ 3500, 
with 1 poll tax? Ans. $ .005 ; $ 18.50. 

\ 2. The valuation of a certain city is $ 24000000 ; the amount of 
the state, county, and city taxes is $ 336000 ; of this ^^ is to be assessed 
upon the polls, of which there are 38400 ; what is the poll tax and the 
rate of property tax ? Ans. Poll tax, $ 1.25 ; Rate, $ .01 ?. 

3. A tax of $13590 is to be assessed upon a certain town; the 
property is valued at $ 1500000; there are 3120 polls to be taxed 75 
cents each ; find the tax on $ 1. Ans. 1\ mills, tax on $ 1. 

Note. — Assessors commonly construct a table, showing the tax on $ 1, 
$2, $3, etc, from which' they compute the individual taxes. From the 
above example we should have the following 

Table, 
Showing the tax on various sums at the rate of 7^ mills on $ 1. 



$1 pays $.007^ 


$10 pays 


$.075 


$100 pays 


$ .75 


2 ** .015 


20 ** 


.15 


200 " 


1.50 


3 « .0224 


80 « 


.225 


300 " 


2.25 


4 « .03 


40 « 


^0 


400 « 


8.00 


5 « .037^ 


50 « 


.875 


600 " 


8.75 


6 « .045 


60 «* 


.45 


600 *« 


4.50 


7 " .052J 


70 " 


.525 


700 " 


6.25 


8 « .06 


80 " 


.60 


800 « 


6.00 


9 " .0671 


90 <* 


.675 


900 « 


6.75 


10 « .075 


100 « 


.75 


1000 " 


7.50 



III. Ex. At the above rate, what is the tax of A, who 
is assessed on $ 8276, and who pays 2 poll taxes of $.76 each ? 

Note. — Find by the table the tax on $ 8000, $ 200, $ 70, and $ 6. 

Ans. $62.07. 

Find the tax of the following persons at the above rate : — 
(%. Of B, who is assessed for $ 1525 and 1 poll 

5. Of C, who is assessed for $ 7250 and 1 poll. 

6. Of D, who is assessed for $ 863 and 2 polls. 

7. Of E, who is assessed for $ 796 and 8 polls. 
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NATIONAL TAXES. 

428. The expenses of the national government are met 
in part by taxes on profits from business, incomes, etc., and 
by a special tax on certain occupations, articles manufac- 
tured, or articles kept for use, as carriages, gold watches 
exceeding a certain valuation, on billiard-tables, gold plate, 
silver plate exceeding 40 oz. Troy, etc. 

The money derived from taxes on profits, incomes, occu- 
pations, etc., is called internal revenue. 

III. Ex. The income of A. J. Ames for the year 1868 was $ 5940; 
take out of this sum the following items : $ 1000 exempted by law, 
$450 paid for rent, $175 for insurance, $1200 for clerk, $257 for 
repairs, $ 96.40 for town and county taxes ; and reckon 6% on the 
balance. Add to this percentage, $ 2 tax on a gold watch, $ 2 on a 
carriage, also a tax of 5 cents per oz. on 28 oz. of silver (it being his 
excess of 40 oz.), and find the amount of Ames's income tax. 

OPERATION. 

Amount of Income, $ 5940.00 

Deductions 5^^«"^P*> ^ 1^^^? ^^^^y ^450; Insurance, $ 175; 

* (jClerk, $ 1200 ; Repairs, $ 257 ; Taxes, $ 96.40 ; 3178.40 

Taxable income, $ 2761.60 

Income Tax, (5% of $2761.60) 138.08 

Special tax : — Watch $ 2, Carriage $ 2, Silver plate $ 1.40 5.40 

!^oaount of tax, Ans. $ 143.48 

„^ Example. 

1. Find T. Hill's national tax for the year 1869, his income con- 
sisting of a salmry of $ 4000, and proceeds of published works $ 1468.40* 
at 5% on all except the following deductions : $ 1000 exempted by law, 
S 800 paid for rent, and $ 225.76 for taxes. Add to this percentage 
the special tax of 5 cents per oz. on 150 oz. silver plate, $ 2 each on 
two carriages, and $ 2 on a gold watch. 

Ans, $185.63. 
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DUTIES OK CUSTOMS. 

430* The expenses of the national government are met 
in part by a tax on imported goods and upon vessels. 

The tax is laid upon a vessel according to the weight she 
is estimated to carry, which is called the vessel^s tonnage. 

The taxes npon imported goods and upon the tonnage of 
vessels are called duties or cnstoms. 

430. Duties are collected where goods are brought into 
the country ; such places are called ports of entry. 

431. At the ports of entry are one or more persons who 
collect the duties. These persons are called cnstom- 
honse officers. 

NoTB. — A list of imported goods showing the quantitj, also the price 
and where purchased, is an invoice. 

433« When a uniform tax is laid upon each imported 
article of a certain kind, the tax is called a specific duty. 

433. When a tax of a certain per cent is laid upon the 
invoice price of goods, the tax is an ad valorem duty. 

NoTB I. — The weight of goods, including whatever is nsed for packing, 

is called gross weight. 
Note IL — The weight of the goods alone is called net weight 
Note in. — An allowance for a loss from the leaking and breaking of 

bottles, boxes, etc, is called leakage or breakaga 

Note IV. — An allowance for the weight of boxes, etc., is called tare. 
♦ 

434. Examples. 
1. What is the duty, at 2 cents per pound, on 8 boxes 
of sugar, averaging 215 pounds, tare being 6%? 

OPERATION. 

6% of (275 lb. X 8) = HO lb. tare. 
(215 lb. X 8) — 110 lb. = 2090 lb. net weight. 

$ .02 X 2090 = $41 80 duty. Ana $41.80. 
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S, What is the duty, at 5 cents per pound, on 450 boxes of 
raisins weighing 25 lbs. each, tare being 8%? Ans. $51'7.50. 

3. What is the duty, at 8 cents per gallon, on 10 hogs- 
heads of molasses, 63 gal. each, deducting 2% for leakage ? 

4. What is the duty, at 23:% ad valorem, on 200 doz. 
bottles of porter invoiced at $ 1.40 per doz., the breakage 
being estimated at 3% ? Ans, $ 65.184. 

5. What is the duty, at 40% ad valoiem, on 60 lbs. sew- 
ing silk, invoiced at $ 10 a pound ? 



' For Dictation Exercises on these examples, see " Manual and Key," 
page 121. 

435. Topical Keview in Percentage. 
The pupil may present the following topics to his class, using common 
illnstrations, giving definitions, and deriving rules from illustrative 
examples, which he will solve before the class. 

1. Percentage, basis, rate per cent, manner of expressing per cent 
(Arts. 879-383.) 

2. Manner of finding percentage. (Art. 384) Amount and re> 
mainder. (Art 385.) 

3. Manner of finding the basis. (Arts. 886, 387.) 

4. Manner of finding the rate per cent (Art 388.) 

5. Profit and loss. (Arts. 389, 390.) \y 

6. Conmiission. (Arts. 398-400.) 

7. Stocks, Dividends, and Brokerage. (Arts. 403 -410.) 

8. Insurance. (Arts. 412-419.) 

9. Taxes. (Arts. 421 - 427.) 

10. National Taxes. (Art 428.) - / 

11. Duties and Customs. (Arts. 429-434.) 

,/ 436* General Keview, No. 6. 

1. What is the premium on an insurance policy of 
$ 12600 at 1J%? 

2. What is the duty on 400 bags of coffee, 120 lbs. each, 
at 3i cents per lb., tare being 3% ? Ans. $ 1,629.60. 

3. What is 10% of 40% of 70% of $ 260 ? Amf. $ T. 
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4. How much United States money at 12% discount will 
pay a bill of $ 968 in Canada ? Ans, $ 1,100. 

6. Bought a span of horses at $ 180 each ; I sold one 
for 5% less than cost, and the othei* for 25% more than cost ; 
what did I gain by the whole transaction ? Ans, $ 36. 

6. Paid duties $ 325 in gold, gold being at a premium of 
40% ; what were the duties in current money ? Ans, $ 455. 
^-^T. I have marked goods which cost 25 cents a'yard, 40% 
above cost ; at what price are they marked ? ^ ' '^ 

8. I sold the ^bove at a discount of 10% on the marked 
price, what per cent on the cost did I make ? Ans, 2Q7o. 

9. A man whose property was valued at $2450, and 
who paid a poll tax of $ 1, was taxed $ 20.60 ; what was 
the tax upon $ 1 ? Ans, $ .008. 

10. When gold is at a premium of 30%, how much gold 
will equal $ 520 of current money ? Ans. $ 400. 

11. How many $100 shares of stock at 50% below par, 
must be paid for 10 at 25% above par ? Ans, 25 shares. 

12. Find the net proceeds of the following account of 
Sales of 42 barrels of Beef on account of H. M. Ball. 



1869. 


To whom sold. 


DescripUon. 


Price. 




Nov. 


1 
2 


Stone & Sons 
D. Atwater 


12 bar. 
30 « 


Prime Beef 
do. do. 


$ 15.00 
14.80 






Charges. 

Freight and cartage, 

Storage and Commission at 3 J% on sales, 


S 22.70 


$624.00 
44.54 




Net proc 
New York, No 


eeds, 

V. 5, 1869. 


Davis & F 


(JRBER. 


$579.46 



22(^^ Perform the above examples sabstitating 3 for 2 in each exampleu 
For other Dictutiun Exercises on this Review, see "Manual and Key," 
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SIMPLE INTEREST. 

437. Illustration. — A has the use of $ 100 of B's money 
for one year, and at the end of the year he pays B for its 
use $6, a sum equal to yj^ of $ 100. 

Money, as $6 above, paid for the use of money for a 
definite period of time, is interest. 

438. The sum for the use of which interest is paid, as 
$ 100 above, is the principal 

439. The principal, with the interest, as $100 + $6, 
or $ 106, is the amount. ^ 

Define interest, principal, amount, 

440. Interest is found by taking a number of hundredths 
of the principal ; it is therefore a percentage, and the prin- 
cipal is the BASIS. • 

441. The number of hundredths of the principal taken 
to find the interest for 1 year is the rate per cent per 
annum, usually called the rate. 

Note I. — Debts of all kinds draw interest from the time they become 
due, but not before, unless interest is specified. Interest on interest remain- 
ing unpaid, however, is not generally allowed. 

Note IL — The rate of interest established by law is the legal rate. 

Note m. — Table .qf Legal Rates of Interest from Official Sources. 1869. 



Rate when no rate is specified. 



Rate allowed by special contract. 



6% 

7% 

8% 
10% 



On debts due to U. S., in D. C, 
Me., N. H., Vt.. Mass., R. L, 
Conn., Penn., W. Va., Fla., 
Iowa, 111., Ind, Ohio, Mo., 
Ark., Tenn., Del., Ky, N. C, 
New Mexico, Md., Miss. 

N. Y., N.J., Ga., Minn., Wis., 
Mich., Kas., Pal. 

Ala., La., Va., Texas. 

Col., Ut., Neb., Ida., Or., Mon- 
tana. 



As high as 
8% 

10% 

12% 

Any rate. 



Ohio, N. C. Con borrowed 
m5ney). 

Wis., Mich., Iowa, III., Ind., 
Mo., Miss. 

Minn., Kas., Neb., Or. 
("Borrowed money," &c.) 
Tex. 

Mass., R. I., Penn.,* S. C.,f 
Fla., Ark., Col., Ut., Mon- 
tana, Cal. 



♦ A debt of honor, 
t Mo lAVR of ufuiy. 
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Note TV. — When no rate is mentioned, the legal rate is understood 
More than the legal interest is usury. 

General Method of computing Interest. 

To THB Teachbr. — If the teacher prefers, he may allow the pnpil to 
omit the General Method of computing Interest, and pass directly to the 6% 
method. (Art. 444.) 

After having learned the 6% method, for additional practice the pupil may 
perform the following examples hy that niethod : — 

4458. III. Ex. Find the interest of $309.60 for 1 y. 
6 m. 18 d. at 10%. 

operation. 

$ 309.60 Principal. 

10% of $ 309.60 = 

i of $30.96= 10.32 *' " ^'m.!. 
i of 10.32 = 2.68 " " 1 m. I ^ ™' 



i 

J of 2.68 = 

i of 1.29 = 



30.96 interest for 1 y. 


10.32 


tt 


"4m 


2.68 


tt 


" 1 m 


1.29 


tt 


" 16 d 


.258 


it 


"3d 



} 



18 d. 



$45,408 Interest. 



Explanation, — The interest of $ 309.60 for 1 y. is 10%, or ^ of the 
principal, for 4 months it is ^ of the interest for 1 year, for 1 month it 
is 1^ of the interest for 4 months, for 15 days it is ^ of the interest for 
1 month, and for 3 days it is \ of the interest for 15 days. Adding 
these sums we have for the interest of $ 309.60 for 1 y. 5 m. 18 d., 

$45.41, Ans. 

From the above operation we derive the following 

Rule. — To compute interest for years, months, and days, at any 

rate per cent : — 1. Find the interest for I year hy multiplying the 

principal hy the given rate, and for a number of years, hy multiplying 

the interest for 1 year hy the numher of the years, 

2. Find the interest for months hy taking aliquot parts of 1 year*s 

interest, and for days hy taking aliquot parts of 1 month's interest. 

Note I. — In the answers reject mills when less than 5, and call 5 or 
more 1 cent. 
Note II. — In computing interest, 30 days are considered a month. 
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443. Examples. 
Find the interest of 

1. $ 720 for 1 y. 6 m. 20 d. at 6%. Ans. $ 63.60. 

V 2. $ 234 for 1 y. T m. 12 d. at 8%. Ans. $ 30.26. 

^ X3. $ 428.T5 for 1 y. 6 m. 21 d. at 7%. Ans, $ 44.27. 

4. f 1265.40 for 1 y. 9 m. 26 d. at i&%. Ans. $ U5.29. 

6. $ 72.90 for 1 y. 10 m. 9 d. at 4%. Ans. $ 5.42. 

- 6. $ 286,20 for 2 y. 1 m. ^ d. at 95?. Ans. $ 54.23. 

7. . $ 2500. for 2 y. 3 m. 7 d:" at 7i%. Ans. $ 425.6'3. 

8. $ 752.20 for 1 y. 2 m. 25 d. at 10%. Ans. $ 92.98. 

9. $ 3207 for 8 y. 5 m. 11 d. at 1^%: Ans. $ 807-.03. 

10. $287.50 for 3 y. 11 m. 13 d. at 5%. Ans. $ 56.82. 

11. $ 1200 for 4 y. 4 m. 4 d. at 12%. Ans.^ $ 625.60. 
,12. $ 212 for 6 m. 29 d. at 1% a month. u4ns. $14.77. 

13. $ 290 for 8 m. 27 d. at i% a month. Ans. $ 12.91. 

14. $629 from Jan. 1, 1868, to Jan. 16, 1870, at 7%. 
Note. — Find the time by Art. 337, Note I. AnS. $ 89.89. 

15. $422 from Jan. 1, 1869, to July 21, 1869, at 10%. 

16. $ 2000 from April 10, 1869, to June 20, 1869, at 7^%. 

Sum of last 2 answers, $ 51.83. 

17. If $ 1200 is on interest from Oct. 4, 1868, to Jan. 11, 
1870, at 10%, what sum will pay the principal with the 
interest at the latter date ? Ans. $ 1,352. 33 J. 

18. If $200 is loaned Oct. 1, 1869, What will pay the 
loan with the interest at 9%, on the 28th day of March fol- 
lowing? Ans. $208.85. 

2i^*" For Dictation Exercises, see '* Manual and Kfj" page 124. 

Six-PER-CENT Methods of computing Interest. 
FIRST method. 
444. III. Ex. At 6%, what part of the principal will 
the interest equal for 2 months ? 

Explanation. — Since the interest for 1 year or 12 months equals 
6%, or .06 of the principal, the interest for 2 months^ which is ^ of a 
year, will equal J of .06, or .01 of the principal 
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Inference. — If the interest for 2 months eqoals .01 of the princi- 
pal, the interest for any number of months wOl egwd one half as many 
hundredths of the principal as there are months. 



Exercises. 
What part of the principal does the interest equal for 

Ans. 
OOJ. 



Honthi. 

1. 2? 

2. 20? 
8. 200? 



Am, 

.01. 

.1. 

Prin. 



Monthf. 

4. 1? , 

5. 10? 

6. 100? 



.Of 



Months. 

7. 60? 

8. 25? 

9. 12^? 



Ans. 
h 



10. 66|? 

11. 83 J? 

12. 16}? 






4AS. III. Ex. Find the interest of $ 480 for 9 j. 3 m. 



OPERATION. 

Principal, $480 ^ 
i of $480 = 240 int. for 100 mo. 
^ of $240= 24 " " 10 mo. 
^of $24= 2.40 " " l^mo. 

Interest, $266.40" " 111 mo. 



Explanation, — We 
first change 9 years to 
months ; 9 7. 3 m. 
equal 111 months. 

We find the inter- 
est for 100 months by 
taking ^, or \ of 
the principal, then for 
10 months by taking ^ of the interest for 100 months, and for 1 month 
by taking ^ of the interest for 10 months. 

We then take the som of these items, and have $ 266.40 for the 
answer. 

NoTB. — In the above operation the interest for 10 months and the inter- 
est for 1 month are expressed by simply moving the decimal point in 
previous expressions. 

Exercises. 
Find the interest of $400 for 22 months ; for 11 months ; 

$44; $22; $110. 



for 55 months. 



Ans, 



446« III. Ex. At 6%, what part of the principal will 
the interest equal for 6 days ? 

Explanation, — Since the interest for 2 months, or 60 days, equals 
.01 of the principal, the interest for 6 days, which is ^ of 60 days, 
will equal ^ of .01, or .001 of the principaL 
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Inference. — If the interest for 6 days equals .001 of the princi- 
pal, the interest for any number of days tvUl equal one sixth as many 
thousandths of the principal as there are days. 



Exercises. 
What part of the principal does the interest equal for 

Ans. 

.ooi 



Days. 
60? 
6? 



Ans. 

.01 

.001 



Days. 
30? 
3? 



.000^ 



Days. 

*20?. 

2? 



Ans, 
.OOJ 
.OOOi 



Days* 

7. 10? 

8. 1? 



Atu, 

Mi 
•OOOJ 



447. III. Ex. 



Find the interest of $ 1200 for 93 days. 
Explanation. — We 



OPERATION. 

Principal, $1200 

int. for 60 days 



12 
6 



Ti^ of $1200 = 
J of $12 = 

t^r of $6 = M*' 

Interest, $18.60 " 



93 



first find the interest 
for 60 days by taking 
y^ of the principal, 
then for 30 days by 
taking ^ of the in- 
terest for 60 days, 
and for 3 days by 



taking ^ of the interest for 30 days. 

We then find the sum of these items to be $ 18.60, Ans, 

From the above illustrations and exercises we derive the 
following 

Rule. — To compute interest at 6%: 1. To find the interest for 
200 months, take a sum equal to the principal ; for 20 months^ equal to 
■^ of the principal ; for 2 months^ equal to -^ of the principal ; and 
for 6 days, equal to ^^ of the principal. 

2. For any other periods of time, take convenient multiples or aliquot 
parts of the interest for the times expressed above. 

448. Examples. 
What is the interest of 
$ 1200 for 

19. 33 days ? Ans. $ 6.60. 

20. 63 days.? Ans. $12.60. 

21. 22 days? Ans. $4.40. 

22. 11 days? Ans. $2.20. 

23. 2 m. 6 d.? Ans. $13.20 



$270 for 


$ 927.90 for 


24. 3m. 3d.? 


29. 


3 m. 9 d. ? 


25. 1 y. 8 m. ? 


30. 


4 m. 12 d.? 


26. 3 y. 4 m. ? 


31. 


5 m. 15 d. ? 


27. 2 y. 1 m. ? 


32. 


7 m. 15 d.? 


28. 3 m. 6 d. ? 


33. 


6 m. 18d.? 
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SECOND METHOD. 

449. III. Ex. Find the interest of $ Y20 for 1 y. 5 m. 

23 d. at 6%. 

OPERATION. Explanation. — The rate of interest for 

Principal, $ 720 l 7- ^ m., or 17 m., is .0% or .085 (Art 
Rate, .088f 444) ; the rate for 23 days, is .003| (Art 

Interest S^53~96 ^^^^ ' *^® ^™ ®^ these rates is .088|. Mul- 
tiplying the principal by the rate, .088f , we 
have for the interest $ 63.96. Ans. $ 63.96. 

From the above we derive the following 

Bulb. — To compute interest at 6% : Take one half as many hun* 
dredths as there are months with one sixth as many thousandths as there 
are days, and multiply the principal by this number, 

4S0. Examples. 
Find the interest or amount of the following at 6%, by 
either of the previous methods : — 

34. Interest of $480 for 10 m. 24 d. Ans. $25.92. , 

35. Interest of $217.50 for 1 y. 3 ra. Ans. $16.31. 

36. Interest of $528 for 11 m. 18 d. ^ns. $30.62. 

37. Interest of $ 162.84 for 1 y. 6 d. Ans. $9.93. 
38^ Amount of $ 200 for 2 y. Y m. Ans. $ 231. 
39r Amount of $ 396 for 1 y. 5 m. l5 d. Ans. $ 430.65. 

40. Interest of $ 1298 for 1 y. 8 m. 21 d. Ans. $ 134.34. 

41. Interest of $ 129.72 for 6 m. 20 d. . Ans. $4.32. 

42. Amount of $ 3000 for 2 y. 1 m. 19 d. ^^^ ^ , ^1? 

43. Interest of $622.88 for 9 m. 29 d. <i I ^ 

44. Amount of $440 for 3 y. 4 m. 9 d. ^/; r i / 

45. Amount ef $ 1320 for 1 y. 1 m. 13 d. > -^ K & & 

Sum of last 4: answers, $ 6,352.86. /f \, H 

4ffl. To find the interest at any other rate than 6%. 

III. Ex. What is the interest of $ 96.30 fey 2 y. 9 m, 
10 d. at 7% ? 

Explanation. — The interest of $96.30 at 6% is $16.05. Since 
7% is 1% more than 6%, by adding to the interest at 6% J of itself, wo 
shall obtain the interest at 7%, Ans. $ 18.73. 
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To find the interest at any rate per cent hj the 6% methods : First 
find the interest at 6% ; then increase or diminish that interest by such 
apart of itself as wUl give the interest at the required rate. 

Note. — Observe that 1% = ^ of 6%; 2% = J of 6%; 3% = ^ of 6%; 
4%=:6%-(}of6%); 5%«6%-aof6%); 7% = 6%+ (J of 6%); 
7J% = 6% + (J of 6%), etc. 

4tS3. Examples. 

Find, by either of the preceding methods, the interest 

46. Of $ 360 for 2 y. 1 m. 16 d. at 8%. Am. $ 61.20. 

47. Of $ 8U for 3 y. 4 m. at 7^%. Am. $ 218.50. 

48. Of $260 for 93 days at 6%. ,^n5. $3.23. 

49. Of $ 200 for 6 m. at 1% a month. ^/ 1 , 

Note. — The interest for 5 months, at 1% a month, will be .05 of the 
principal. ^"^ 

60. Of $ 1000 for 60 days at 2% a month./ / * 

Find, by either of the preceding methods, the amount 

-^61. Of$487.50for6y. 8 m. 22d. at5%. Jns. $627.11. 

^62. Of $287.64 for2y, 5 m. 16 d. at 4%. Am. $316.96. 

^ 63. Of $ 830 for 8 m. at \% a month. Am. $ 863.20. 

m^" For Dictation Exercices, see " Manual and Key," page 125. 

4tS3« Accurate Interest. 
Interest for months and days is computed by the govern- 
ment of the United States and by Great Britain at 365 days 
to the year. This interest is called accurate interest. 

III. Ex. What is the accurate interest of $2190 at 6%, 
from December 28, 1869, to March 8, 1870 ? 

OPERATION. Explanation. — The number of 

J 2190 ^*ys between the two dates (by 

.05 Art 337, Note II., or Art. 838) is 

$109i50 int. for 1 year. ^^- ^^ ^"*^^^* ^^ ^ ^^^^ ^^^^ ^ 
* ^ year at 5% is $ 109.50; for 1 day it 

108^ X 70 _ ^ „, is yj J of $ 109.50, and for 70 days 
5^^ — $ 21 . j^. ig £j|^ X 70, which equals $ 21. 
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From the preceding example we derive the following 
Rule. — To compute accurate interest for any time less than on© 

year : Find the exact number of days, and take as many 365^ of one 

year's interest as there are days. 

Note. — When interest is taken for a number of days by the ordinary 
methods, ) day is reckoned as ^J^ of a year. This is at the rate of a year's 
interest for ||^ of a year, and in leap year for ||^ of a year; thus, ^^ or 
^ and in leap year ^ too much interest is taken; hence accui-ate interest 
may be obtuined by deducting ^, and in leap year -^^ of the interest found for 
days }»/ the ordinary processes. 

Examples. 
Find the accurate interest of 

64. $8000 from March 15 to May 1, at 6%. Ans, $61.81. 
^ 65. $ 1000 from June 11 to Nov. 1, at 5%. Ans, $ 18.YY. 
- 66. $2500 from Sept. 25, 1868, to Jan. 1, 1869, at 6%. 
Jl^" For Dictation Exercises, see " Manual and Key," page 125. 

PROBLEMS IN INTEREST. 

4«S4« To FIND THE Time, when the Interest, Principal, 
AND Kate per cent are giviin. 

III. Ex. In what time will $ 500, on interest at 6%, gain 
$75 of interest? 

operation. Explanation, — The interest of 

Int. of $ 500 for 1 y . = $ 30. $ ^^^ for 1 year at 6% is $ 80. 

It will require as many years for 
80 ) 75 $ 500 to gain $ 75 as there are 

oi 30's in 76, which is 2J. 

Ans, 2^ years. 
From the above we derive the following 
Rule. — To find the time, when the interest, principal, and rate 
are given : Divide the given interest by the interest of the principal at 
the given rate for one year. 

Note. — It will often be found more convenient to divide by the interest 
for I month or 1 day^ in which case the answer will be in months or days. 
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Examples. 

What time will be reqaired 
.,^1. For S 600 to gain $48 at 6% ? Ans. l^y. 

^2. For $ 125 to gain $ 6.26, at 10% ? Ans. 6 m. 

8. For $ 31 7.50 to gain $ 16.24, at 8%J.^ Ans. 7 m. 6 d. 

4. For S 500 to gain $500, at 7%? at 12%? at 7^%? 

5. For $ 800 to amount to $ 898, at 7% ? 

Note. — The interest equals $ 898 less $ 800, or $ 98. Ans, 1 y. 9 m. 

6. For $ 562.50 to amount to $ 630, at 9% ? 

7. I invested $ 3600 at 5% and received for principal and interest 
$ 4600 ; for what time was the money invested ? Ans. 5 y. 6 m. 20 d. 

41S3« To FIND THE Rate, when the Interest, PiiiNaPAL, 
AND Time are given. 
III. Ex. At what rate must $ 80 be on interest 3 y. 6 m. 
to gain $ 14 ? 

OPERATION. Explanation. — The interest of $ 80 

for 3 y. 6 m. at 1% is $ 2.80. 

8J% of $ 80 = $ 2.80 If the gain is $ 2.80 when the rate is 

2.80 ) 14.00 (5 1 P^^ cent, to gain $ 14 the rate must 

14.00 be as many 1 per cents as there are 

" 2.80's in 14, which is 5. Ans. 5%. 

From the above we derive the following 

Rule. — To find the rate, when the interest, principal, and time 
are given : Divide the given interest by the interest of the principal for 
the given time at one per cent. 

Examples. 
At what rate will 

8. $ 1500 gain $ 315 in 3 y. ? 

9. $ 3750 giun $ 100 in 4 m. ? 

10. $ 750 gain $ 125 in 1 y. 8 m. ? 

11. $ 666} gain $ 33} in 8 m. ? 

12. $ 764.96 gain $ 95.62 in 2 y. 1 m. ? 

13. $ 2736 amount to $ 3116 in 2 y. 9 m. 10 d. ? 

14. $ 9000 amount to $ 9519 in 5 m. 23 d. ? 



ja,ns. 
Ans. 


Ho- 
8%. 


Ans. 
; 


7}%. 


^ 




Ans. 


6%. 


Ans. 12%. 
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4«S6« To FIND THE Principal, when the Interest or 

Amount, the Time, and Rate are given. 
III. Ex. What principal on interest 2 y. 2 m. 12 d., at 
10%, will gain. $ 132 ? will amount to $ 732 ? 

OPERATION I. Explanation I. — The interest of S 1 at 

.22 ) 132.00 ( 600 ^^o for 2 y. 2 m. 12 d. is $ .22. 

132 If the gain on $ 1 is $ .22, to gain $ 132, 

aaJT" as many dollars must be on interest as 

there are .22's in 132, which is 600. 

OPERATION n. Explanation 11. — The amount of $ 1 

1.22 ) 732.00 ( 600 at 10% for 2 y. 2 m. 12 d. is S 1.22. To 

732. amount to $ 732 as many dollars must be 

QQQ on interest as there are 1.22*s in 732, which 

is 600. Ans. $ 600. 

From the above we derive the following rules : — 

L To find the principal, the interest, time, and rate being given : 
Divide the mterest by the interest of$l for ike given time and rate. 

II. To find the principal, the amount, time, and rate being given : 
Divide the amount by the amount o/' $ 1 for the given time and rate. 

Examples. 
What principal on interest 
16. Will gain $ 42 in 1 y. 6 m. at 7% ? Ans. $ 400. 

16. Will gain $ 39 in 2 y. 6 m. at 1% a month ? Ans. $ 130. 

1 7. Will amount to $ 260 in 8 m. at 6% ? Ans, $ 260. 

18. What sum invested at 8% will yield $600 annually? semi- 
annually ? Ans. $ 7,600 ; $ 16,000. 

19. What sum invested at 6% will yield $ 30 monthly ? 

20. What sum lent July 1 at 12% will amount to $ 783.30 Dec. 1, 
of the same year ? ' ^ - .4 ns. $ 746. 

21. What sum of money put at interest Feb. 10, 1870, at 6%, will 
amount to $ 789.779 June 26, 1870 ? Ans. $ 772.27. 

22. What principal on interest at 8% from Nov. 19, 1870, to March 
9, 1871, will amount to $ 2201.60 ? Ans. $ 2,150. 

2!^=- For Dictation Exercises upon Problems in Interest, see " Manual I 
and Key," page 127. ^^ 
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DISCOUNT AND PRESENT WORTH. 

4tl7* III. Ex. J. Waters sold to E. Bond goods to the 
amount of $214.20 on 4 months' credit without interest. 
What sum should Bond pay Waters to discharge the 
above debt at its date, the current rate of interest being 6% ? 

Explanation. — Bond should pay such a sum as put at interest at 
6%, for 4 months, will amount to $214.20; this, by Art 456, is 
$210. 

Proof. — To prove the accuracy of the above operation, find the 
amount of $ 210 for 4 months j this equals $ 214.20. 

458. A sum which will, without loss to either party, 
discharge a debt at a given time before it is due, is called 
the present worth of the debt. 

4LS9. The difference between a debt due at a future 
time and the present worth of it is called true discount. 

460* It will be seen that the debt due at a future time 
is an AMOUNT, of which the principal is the present worth, 
and the interest the discount. Hence the following 

Rule. — 1. To find the present worth : Divide the given sum hy the 
amount of %l for the given rate and time, (Art. 456.) 

2. To find the true discount : Take the difference between the debt 
and its present worth. 

Examples. 
1. What is the present worth of $186.43 due 6 months 
hence, without interest, when the current rate of interest is 
10% ? What is the true discount ? 

Opekation \ ^ 185.43 -*- S 1 .05 = 176 GO. Present worth, $ 176.60. 
( $ 185.43 -— S 176 60 = $ 8.83, Discount 
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2: What is the present worth of $290,421 due in 6 
months without interest, the rate of interest being 7% ? 
What is the true discount ? An^. $280.60 ; $ 9.821. 

3. Find the present worth and true discount of $ 916.3t 
due in 8 months at 9%. Am, $ 864.50 ; $51.87. 

4. Find the present worth and true discount of $700.73 
due in 10 months at 4^%. Am. $ 675.40 ; $ 25.33. 

5. Find the present worth and true discount of $ 1865.30 
due in 7 m. 15 d. at 2% a month. Am, $ 1,622 ; $243.30. 

6. Having bought goods to the amount of $ 500, Sept. 1, 
1867, on 6 months' credit, what should 1 pay to discharge 
the debt, Jan. 1, 1868, interest being 6% ? 

Note. — Bj month is meant the time from any date in one month to the 
same date in another month. 

ExpkmatuM. — 6 months from Sept 1 is March 1, the time when the debt 
is due ; the present worth of $ SCO for 2 months, the time between Jan. 1 
and March 1, is $495.05 ; this sum paid Jan. 1 should discharge the debt. 

Ans, $495.05. 

7. A debt of $ 360 was contracted July 20, 1868, payable 
in one year without interest. What sum would discharge 
the above debt May 31, 1869, the rate of interest being 6%? 

Am, $357.02. • 

8. What sum would have discharged the above debt 
Feb. 20, 1869, interest being 10% ? Am. $345.60. 

9. Money being worth 7%, what sum, paid Aug. 14, will 
discharge a bill of $ 630.90 for goods bought July 9 on 60 
days' credit ? Am. $ 627.97. 

10. Money being worth 9%, what sum, paid May 15, will 
discharge two bills, one of $ 742.75, for goods bought 
March 7 on 90 >days' credit, the other of $342.36, for goods 
bought April 15 on 60 days' credit ? Am. $ 1078.68. 



* For Dictation Exercises in Discount, see " Manual and Ee/, 
128. 
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461. BANK DISCOUNT. 

Boston, March 4, 1869. 



stamp. 

Four months after date I promise to pay to 
V. M. Etce, or order, four hundred dollars. 

Value received. J. S. Adams. 

403* The above is the written promise of one party, 
J. S. Adams, to pay to another party, V. M. Rice, or to 
any one to whom Eice may order it paid, a certain sum, 
$400, for value received. Such a promise is called a 
promissory note^ or simply a note. 

403* The sum named in the note, as $ 400 above, is the 
face of the note. 

Note I. — The number of dollars of the face of the note should always 
be expressed in words. 

NotB II. — The words value received should always be written in the 
note, to avoid the necessity, in case of a suit at law, of proving that the 
note was given for a sufficient consideration. 

Note III. — The signer of a note, as Adams of the above, is the drawer 
or maker ; the person to whom the note is made payable, as Rice of the 
above, is the payee ; the one who has the note in possession is the bolder. 

464* Suppose Rice, who holds the above ^note against 
Adams, to be in immediate want of money, by what process 
can he secure it upon this note ? If both he and Adams are 
of undoubted credit, the officers of a bank may give him in 
exchange for the note their estimated value of it before it 
becomes due. The note is then said to be discounted at 
the bank. 

46tl* Banks and business men, in discounting notes for 
short times, instead of taking true discount, which, we have 
seen (Art. 460), is interest upon the present worth, take 
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interest upon the face of the note from the date of disconnt. 
This interest is called Bank discount. 

466* The face of a note, minus the discount, is the 
proceeds, avails, or cash value of the note. 

467* Though the foregoing note is nominally due in 4 
months from date, viz. July 4, in most of the States it 
would not be legally due till three days after it is nominally 
due. These three days are called days of grace. 

468. The time at which a note is legally due is called 
its maturity. 

Note L-»Tbe time when the above note woold be nominally and when 
legally due wonld be expressed thus : July 4^;^ '69. 

Note IL — When a note is given for months, calendar months are nnder- 
Ttood, and the note is nominally due on the day corresponding with its date; 
f the month in which it falls dne has no corresponding day it is dne on the 
last day of that month. 

Note IU. — Notes matnring on the Sabbath or on a legal hoUday mnst 
DC paid on the business day next preceding. 

Note IV. — In computing Bank Discount, the more general custom is 
to reckon the time in days ; hence, in the examples in Bank Discount which 
follow, the time is thus reckoned. 

400. Before discounting the above note the bank would 
require Rice to write his name upon the back of it. Writing 
one's name ^pon the back of the note is called indorsing 
the note. 

Note V. — A note payable to order, as the above, and thus indorsed, 
is negotiable, i. e. salable ; a note payable to hearer is negotiable without 
indorsing. 

Note VI. — By indorsing this note, Bice binds himself to pay it at ma- 
turity in case Adams fails to pay it. An indorser is not responsible for 
the payment of a note, if without recourse is written above his name. 

Note VU. — If a note is not paid at its maturity, a written notice of the 
fact is made out and sent to the indorsers by an ofiEioer called a notary. 
This notice is called a protest. 

Note VIII. — In order that the indorsers may be held responsible, a 
protest must be mailed to them on the last day of grace if practicable* ^ 
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470. To FIND THE Bank Discount and the Proceeds op a 
Note, the Face op the Note being given. 

III. Ex. If Rice has Adams's note (Art. 461) discounted 
at a bank June 1, at 6%, what is the bank discount; and 
what will he receive as the proceeds of the note ? 

Explanation. — The bank discount (Art 465) of the note is the 
interest of it from the date of discount to maturity ; the proceeds 
(Art 466) are the face of it, minus the discount 

4 months from March 4 is July 4, which with 3 dajrs of grace gives 
the maturity July 7. From June 1 to July 7 is 36 days. (Art 468, IV.) 

Interest on $ 400 for 36 days »= $ 2.40, Discount 

$ 400 — $ 2.40 =?: $ 397.60, Proceeds. 

Prom the above we may derive the following 

Rule. — 1. To find the bank discount of a note : Compute interest 
on the face of the note from the date of discount to maturity. 

2. To find the proceeds of the note : Take the interest out of the 
face of the note. 

Examples. 

Find the date when the following notes become due, the 
time for which they are discounted, the bank discount, and 
the proceeds : 

1. A 4 months' note for $ 225, dated Dec. 10, 1868, and discounted 
Jan. 1, 1869, at 7%. 

Ans. Due April lO/is ; 102 d. ; $4.46 dis. ; $220.54 proceeds. 

2. A 90 days' note for $ 568 dated Sept 20 and discounted Nov. 
25 at 1% a month. 

\^Ans. Due Dec. 19/22; 27 d.; $5.11 dis.; $562.89 proceeds. 

8. A 6 months' note for $ 862 dated Nov. 5, 1868^ and discounted 
Dec 26, 1868, at 8%. 

Ans, Due May 5/8 ; 133 d. ; $ 25.48 dis. ; $ 836.52 proceeds. 

4. What are the bank discount and the proceeds of a note for $ 728, 
dated Apnl 3, payable in 60 days, with interest at 6% discounted at 

Note. — When a note bearing interest is discounted, the amount of the 
note at maturity, instead of the &ce of it, is takeii^las the basis of discount 

Ans. $9.01 dis.; $ 726.63 proceeds. 
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Find the date when the fblloWing ndteH beooflie due, ibk 
bank discoant, and tiie {nrdceeds t 
^ >960^ ffmridmr^, Aiig. 10, 1869. 

Thk^e jiionthfl after d^te, I promise to pay to the order of €rea 
F. Phelps nibe huidred sixty ^^ dollars^ without defalOjE^on, valiw 
received* j'^''' 

Thomas J. Freeman. 
l^e above ^as discoiinted August 26, at 7%. 

Ana. Nov. lO/is ; i 14.7iS dis. ; 1 945.91 proceeds. 

«. $ 1000 Chvca^, Nov. 18, 1868; 

Sixty days after date, we promise to pay to the order bf £. 
Staples & Co. one thousand dollars at the Fourth National Bank, 
Chicago, value deceived* Woodman & Wad^wosth. 

The above was discounted Nov. 27, at 10%. 

Ans. Jan. 17/20, 1869 ; $ 15 dis.; $ 985 proceeds. 

7. I had three $ 500 notes, dated severally September 1^ October 
1, and December 1, 1868, and payable in 6 months; these notes were 
discounted by a banker February 1^ 1869, at 12%; what was the sum 
of the proceeds? Ane. $ IM^P 

49'1. To FIND THE Face of a I^ote that shall yield a 

GIVEN Sum when discounted at a Bank Folt A certain 

Time and B.k'tti 

III. Ex. For what stun must a 60 days' note b^ draWti 
80 that when it is discaunted at a bank kt 6% th6 proceeds 
shall be $ 1400 f 

Explanation. — The bank discount of $1 for 68 days at 6% is 
$ .0105. The proceeds of ^ 1 for ^3 days are % 1 — $ .0105, which is 
% .9895. Sihce $ .9895 is the pi*oceeds of $ 1, the note must be drawn 
for as many dollars as there are $ .9895's in $ 1400. Ans. $ 1,414.86. 

Fkdoi'. — Interest 6n $ 1414.86 for 68 days »> % 14.86, Discount. 
% 1414.86 — % 14.86 ^ % 1,400, Brdc^eds^ 

From the above may be derived the following 

Rule. — To find the face of a note that shall yield a certam sum 

when discounted iat a bank : jDivide 4ke given sum by the ^proceeds of 

%ljbr tike ^fwen time a$uirats^ 
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8. For whU oum must a 90 days' note be drawn so that when it ii 
ItiBeoutitfed at a hank at 0% the proceeds shall be $ 448.932 ? 

Ans. $456. 

9. What most be the face of a note given for 105 days, to obtain 
$ 244 from a bank, discount being at 8% ? Ans. $ 250. 

10. Two notes were discounted, each for 30 days and grace ; the 
proceeds of the first were 1$124B.12j, the rate 6%; the proceeds of 
the second, $1688.78, the rate 7^%; what ftmn will discharge both 
notes at maturity ? Ans. $2,050. 

11. t'or IrWt sums must three ^six-months' notes be drawn, dated 
severally AprH 1, May 1, and June 1, and discounted at a bank, 
September 1, «t i%, l^t the fmiceeds of each may be $ 1600 ? 

Ans. $ 1^608.85 ; $ 1,61 7>2^; 4^ 1,625.47. 
ilV* fbr DidCMtcm Bxeicisei ift Banking, see *' Manual and Key/' page 



ANNUAL INTEREST. 

^OTB. — l^eabhers of New Hampshire and Vermont will find a treatment 
of Aknuai* Ihtxbbst on page 3S1. 



COMPOUND INTEREST. 

/179. Ilutstbation. — January 1, 1860, I had a depoeit 
of $ 1300 in a savings ^ank ; at the end of 6 tiooths the 
deposit was increased by the interest, which was 3% of the 
$ 1000 ; at the end of another six months the amount thus 
fbrmed was increased by the interest, i^ich w^s ^% of the 
amount. 

Interest was here employed semi-annually to increase the 
principal, and each successive amouot heeame m new princi- 
pal npoti^hidi interest was computed. 

&ft«r«M iemt>lDi3^d tt> lucr^a^ tiie piiac^ nt utaled 
intenrab h -doili^MnMa "MsWit 
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OPERATION. 

Principal, • • • • 


$ 1000. 
1.08 


Amount for new principal, • 


1080. 
1.03 


Amount for new principal, • 


1060.90 
1.03 


Amount due, • • • 
Deducting principal, 

Accrued interest, • 


1092.727 
1000. 

$ 92.727 



Note I. — Interest which is computed upon the prindpal only is simple 
interest 

Note II. — When the kind of interest is not specified, simple interest is 
meant. 

Note m. — Interest maj be compounded annually, semi-annually, quar- 
terly, or at any specified time. 

473* III. Ex. In the illustration above, what was the 
amount due at the end of the third six months? What 
interest had accrued ? 

From the operation 
in the margin we de- 
rive the following 

Bulb. — To compute 
compound interest : 

1. Find the amount of 
ihe givet^ sum for the first 
interval of time. With 
this as a new^principal^ 
find the amount for the 
second interval of ttme, and thus continue for the entire time. The last 
amount will be the amount at compound interest, 

2. The last amount minus the given principal wiU be the compound 
interest. 

Examples. 
^ 1. What is the amount of $ 261 for 8 years at 6%, interest com- 
Dounding annually ? semi-annually ? Ans, $ 8)0.86 ; $ 81 1.65. 

'\2. What are the amount and interest of $ 2000 at 7% for 1 y. 6 m., J 
interest compounding semi-annually ? ^n«. $2,217.44 ;$ 217.44. y~ 

^ 8. What is the amount of $ 2000 for 2 y. 6 m. at 7%, interest com- 
pounding annually ? 

Note.— $2000X1.07X1.07X1.035 « $2369.94. Ans. $2>369.94. 
^ 4. What is the amount of $ 840 fi>r 1 y. 8 m. at 8%, interest com- 
pounding semi-annually ? Ans, 875.10. 
" 6. What is the amount, the interest com^unding quarterly 7 

Ans. $875.89. \ 
61 What is the interest of $ 789 at 6% from Nov. 17, 1866, lo Jul/ 
8, 1868, interest compounding annually ? (Art $87, Note L) 

Ans, 1 190.7^ 
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474* The process of computing compound interest may 
be shortened by the use of the following 

Table, 

Showing the amount of $ 1 at compound interest from 1 jear to 15 years, at 
3, 4, 4^, 5, 6, and 7 per cent. 



Yean. 


3 per cent 


4 per ceot. 


4^ per cent 


6 per cent 


6percent 


Tperoent 


1 


1.03.0000 


1.040000 


1.045000 


1.050000 


1.060000 


1.070000 


2 


1.060900 


1.081600 


1.092026 


1.102500 


1.123600 


1.144900 


3 


1.092727 


1.124864 


1.141166 


1.157625 


1.191016 


1.225043 


4 


1.125609 


1.169859 


1.192519 


1.215506 


1.262477 


1.310796 


5 


1.169274 


1.216653 


1.246182 


1.276282 


1.338226 


1.402552 


6 


1.194062 


1.266319 


1.302260 


1.340096 


1.418519 


1.500730 


7 


1.229874 


1.315932 


1.360862 


1.407100 


1.503630 


1.605781 


8 


1.266770 


1.368569 


1.422101 


1.477456 


1.593848 


1.718186 


9 


1.304773 


1.423312 


1.486095 


1.551328 


1.689479 


1.838459 


10 
11 


1.343916 


.1.480244 


1.552969 


1.628896 


1.790848 


1.967151 


1.384234 


1.539454 


1.622853 


1.710339 


1.898299 


2.104852 


12 


1.425761 


1.601032 


1.695881 


1.795856 


2.012197 


2.252192 


13 


1.468534 


1.665073 


1.772196- 


1.885649 


2.182928 


2.409846 


14 


1.512590 


1.731676 


1.851945 


1.979932 


2.260904 


2.578534 


15 


1.557967 


1.800943 


1.935282 


2.078928 


2.396558 


2.759031 



III. Ex. At 6% compound interest for 3 y. 6 m., what is 
the amount of $ 200 F What is the compound interest of 

$200? 

OPERATION. Explanation, — ^We find 

$1.191016 X 1-025 ss $ 1.220791 by the table the amount 

S 1.220791 X 200 = $ 244.158 amount, of $ 1 for 3 years to be 

.220791 X 200 « $ 44.158 interest. $ 1.191016. We next find 

the amount of $ 1.191016 
for 6 months, which is $ 1.220791, which equals the amount of $ 1 for 
3 y. 5 m. 

Multiplying $ 1.220791 by 200 we obtain for the amount of $ 200, 
$ 244.158, Ut Ans. 

Having found the amount, we can obtain the interest by taking the 
difference between the amount and principal, or it can be obtained by 
multiplying .220791, the interest of $ 1 for 3 y. 5 m., by 200. 

^Ans. $44,158. 
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EXAMPLES. 

\ Interest compouBding annually, itnd, hy the use of the 
above table, the interest 

f . Qf $ 860 fpr 5 J. at 6%. Am. $ ^.87. 

8. Of $ 300 for 18 7. 8 m. at 5% Ans. $ 272.77. 

8. Of «400fiir25y.«t65i 

NoTik — Find by the table Ibe amoimt of $ 400 for 15 yean, then find the 
amount of thia amonnt for 10 years. An9. $ 1^819.75. 

10. Interest compounding semi-annually, what 19 the amount of 
$ 3500 for 7 years at 6%? 

NoTX. — The interest on the abore compounds 13 times at 3% ; hence we 
take from the table the amount of $ 1 for U years at 3% and multiply it by 
'8$00. Ans. 9 $,294.07. 

Interest compounding^ semi-annually, what is the amount 

11. Of $ 480 for 6 y. at 9% ? at 8% ? 1^^ Ans. $ 814.02. 

12. Of $857.60for4y. 6m.atl0%? at^%? lat An9. $^H7{k 



PARTIAL PAYMENTS, 

47j|. Illustration. ^^- A note was given fbr $I5Q0 
Sept. 1, 1865, payable on demand with interest at 6%; 
to discharge the interest and in part p^ the note, payments 
were made as follows : — 

September 1, 1866, $ 500. September U 1867, $ 2$. 

Mardi 1, 1867, $ 122.70. Man;h 1, 1868, $^00. 

470. Payments in part of a note pr other debt are 
called partial pajrments. 

477. A record of the amount of eaoh payment, with its 
date, is made upon the back of the note ; such a record is 
an indorsement. 

478. III. Ex. If the above note was settled September 
1, 1868, what was the balance due ? 
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The method prescribed bj the Supreme Court of the 
United States, and adopted by most of the States, for 
f^udiqg the b^UncQ due ovk nqtm %t tbQ time of i^ttlement 
when partial payments are made, is illustrated in the fol- 
lowing 

OPBRATION OF THS ILLVSTBATnFB EZAMPLB. 
Principal on interest from Sept. 1, 1865, .... $ 1500.00 

Interest on $ 1500 from Sept. 1, '65, to Sept 1, '66 (1 y.), 90.00 

Aq^oimt, . 1590.00 

First payment, 500.Q0 

Remainder for a new principal, 1090.00 

Interest on $ 1090 from Sept. 1, '66, to March 1, '67 (6 m.), 82.70 

Amoant, 1122.70^ 

Second pajrment, 122.70 

' Remainder for new principal, 1000.00 

Interest on $ 1000 from March 1 to Sept 1, 1867 (6 m.), 30.00 

Third payment, f 25 (will not discharge interest). 

Interest on $ 1000 from Sept 1, '67, to March 1, '68 (6 m.), 80.0 

Amount • . . t . . • • ^ • 1060 00 
Third and fourth payments $ 25 -(-* S 500 as . . 525.00 

Remainder for qeiw princip«4» t . . , , , 5^5.00 
Interest on $ 535 from March I tp l^ptf^mhqr h 1869 (4 m.), 16.05 
Amount, balanoe due September 1, 1868, « « . $551.05 

Note. — By the above method the balance dne is foond whenever payments 
are made that equal or exceed the interest due. But that interest may not be 
taken on interest, no balance is found when payment are made tliait an Im 
than the interest due. The method is stated in the following, called the 

UinTED STATES HITLV. 

1. Find the amount of the principal to the time when the payment or 
the mm of tfte paym^ts ^qtialg or exceeds the interest ; take Qul of this 
amount a sum equal to the payment or payments. 

2. Wifh the renufinder as a new principal^ pro^^a^btforeUf the tin^ 
qf settlement. 

Now. — 1^ partial payment! find the time by Art 337, Not! I» 
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EZAKPLSS. 

1. $350. Cleveland, AprU 5, 1867. 
On demand, with interest at 6% I promise to pay James Shaw 

three hundred fifty doUara Value received. 

( ^ Isaac Norjc^ J 
Indorsements. — Received April 5, 1868^i 75 ; Jan. 5, 1 8€97$160, 
What balance was due April 5, 1869 ? ^ ^^^^ Ans. $ 161.7L • ' 

2. $10S^iy. Albany, N.Y., Dec. 2^, ISe^ 
^' Four months after date I promise to pay to the order of Vaa 

Duzen & Ca one hundred eight -ffg dollars. 

V ' ' Francis Connor. 

Indorsements. ~ Received January 10^ 1867, $26 ; December 3; 
1867, $48; February 24, 1869, $ 34. 

What was due on the above July 8, 1869 ? 

Note. -— Interest commences May 1, 1866 (Art 441, Note L, and Art 
467). Tlie rate of interest is 7% (Art. 441, Note in.). Ans. $ 15.67. / 

'i S. $625. Boston, October 4^ 1SS4. 

On demand, with interest at 6%, we promise Hickling & Carter 
to pay them or order six hundred twenty-five dollars. Value received. 

Barker & Bond. 
Indorsembnts. — Recaved August 10, 1867, $75; December 16, 
1867, $ 226 ; November i8, 1868, $ 150. 
What balance was due October 4, 1869 ? Ans. $ 336.42. 

4. $600. San Francisco, Febrwxry 1, 1865. 

On demand, I promise to pay Sargent, Bright, & Co. six hundred 
dollars with interest at 12%. Value received. 

James R. Gibbs. 
Indorsements. — Received August 4, 1866, $100; May 1, 1866, 
$45 ; May 1, 1867, $ 200.83. 
What balance was duer August 31, 1867 ? Ans. $419.04. 

6. A note for $ 3784.25, dated July 10, 1866, was given for 5 yeaw 
with interest at 6% ; the note was indorsed as follows: — 

Jan. 16, 1867, $ 148.21 ; July 11, 1867, $ 50; Dec. 24, 1868, $ 2789.25; 
Feb. 12, 1869, $ 1000. What was due Dec. 14, 1869 ? Ans. $ 379.98. 

0^** For Dictation Exercises in Partial Payments^ see " Manual and Key," 
page 131. 



Digitized by 



Googk 



Abt. 479.J PARTIAL PAYMENTS. 249 

479. III. Ex. A note of $225 given March 1, 1868, is 
indorsed as follows : — 

Received July 1, 1868, $ 84.50. 

Received September 1, 1868, $ 75. 

Received January 1, 1869, $40.50. 
What is due March 1, 1869, interest being 6% ? 

When partial payments are made upon notes on interest 
for short periods of tim^, as the above, it is customary to 
compute interest by the following, called 

THE merchants' BULE. 

Compute interest on the principal from the time it begins to draw 

interest to the time of settlement^ also upon each payment from the 

OPERATION. time it is paid to the 

time of settlement. 
Principal on interest from Mar. 1, '68, $ 226.00 y^jj-^ ^^^ difference 
Interest to March 1, '69(1 year), 13.50 j^,^,,, ,^, ^^unt of 

Amount of note, . . . . 238.50 ^ principal and the 
Payment July 1, '68, $ 84.50 ^ ^f 

In^rest to Mar. 1, '69 (8 m.), 3.88 ^^ ^J ^^ T<^m^^ 

Payment Sept 1, '68, 75.00 «^* ^^^ interests; 

Interest to Mar. 1, '69 (6 m.), 2.25 this difference is the 

Payment Jan. 1, '69, 40.50 j,alance due at the 

Interest to Mar. 1, '69 (2 m.),_^ ^ ^^ ^^^^^^^ 

Sum of payments and their interest, 206.04 
Balance due March 1, 1869, Ans. $ 32.46 



\ 



Examples. 

6. A note of $ 1000, given April 16, 1 868, was indorsed as follows : -— 

Received August 16, 1868, $ 400. 
Received Octoher 20, 1868, $ 360. 
What was due Feb. 25, 1869, interest at 6% ? Ans. $ 271.40. 

7. A note of $420, given Jan. 1, 1868, interest at 8%, was indorsed 
i follows: — 

May 1, 1868, $ 100.\ July 1, 1868, $ 110. 
June 1, 1868, $ 90. Oct. 27, 1868, $ 87. 

What was due Dec 1, 1868 ? Ans. $ 51.SL 
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480. III. Bx. A pote of $964, given July t, 1167, 
with interest annually, was indorsed as follows : *-^ 
Oct 7, 1867, t Si. July 82, 1868, $ 150. 
Jan. 7, 1868, $ 400. 

What was dae October 1, 1868, interest at 6% t 

OPERATION. 

Pripcip^ OP ipterest froai Jqly 7, 1867, * , , , 1 964.00 

Interest to July 7, 1868 (1 year), . . • , . ^7.84 

Amount of note for 1 year, . . » ^ » » I0$$l.8i 
Amount of $ 65 to July 7, 1868 (9 m.), $ 67.925 
Amount of $ 400 to July 7, 1868 (6 m.), 412.00 

Psymeatt with their interests, ..,.•• 479.925 

Balance for new principal, July 7, 1868, • • • 541.915 

Interest to October 7, 1868 (8 m.), 8.129 

Amount of note fi>r balance of time, . • » • 550.044 

Amountoft 150 to October 7, 1868(2^9.), ^ « <r 151.875 

Bahmce due October 7, 1868, ;i98.1$9 

Ans. •898.17. 

ExplanatUm. — When the interest is pajraUe annually, interest is 
computed upon the principal, and upon ti^ payments made within 
one year to the end of the year. 

The balance due at that time forms the principal for the nea^ year^ 
or for the remaining time, if less than a year. 

NoTB. — The above is but a slight modification of the Merchants' Rule. 

Examples. 

8. Perform example )» Art. 478, by Merdisatii' Rule, allowing 
interest annually. 4M' $161.51. 

f. Teaebrm example 4, Act. 478, by Merdumti^ Rale, allowing 
interest annually. ' Ans, $417.09. 

NoTB. — The Connecticut Rule for Partial Payments I9 given on page 
824 ; the Role for Partial Payments with annual interest, on page S2S. 

gy^ Vqt Dietetlon Exercises, see " Maaafld a^A Key/* page 189. 
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481. INTEBEST ACCOUl!rF& 

Dr. Edoab 6. French. 



Or. 



1869. 
Mar. 1. 
May 10. 


ToMdse. 

" do. 


300 
675 


00 
00 


1869. 

Apnl 5. 
May 20. 
June 19. 


By Cash, 
" da 
^ do. 


180 
880 
270 


00 
00 
00 



The above account with Edgar O. French is taken from 
the ledger of William Odin & Co. 

The left-hand or debit Bide shows what goods French 
bought of Odin & Co., with the dates of the purchases. 

The right-hand or credit side shows what cash French 
paid Odin <^ Co., with the dates of the payments. 

483« III. Ex. Suppose the above account to be settled 
July 1, 1869, interest at 6% being allowed on each item from 
its date to the time of settlement, what balance will be due t 

The above account, with the interest on the several items 
and the balance due, is as follows : — 

Edgar G. French in account current and interest account with 
William Odin & Co. to July 1, 1869. 



IMS. 






To Mdm^ 
da 



Add Bil. Int 



Items, 



auUJOO 122 



98li49 



Int. 



eio 

&E5 



II B6 



1«69. 



April fi. 
May m. 
Jtme la. 



July I. 



Items. 



By Cmhf 
''^ aa 



iBo;oo 

330,00 
2TQ00 



Toi 

£31 
64 

i9 



11 



96 



Explanation, — Having found th<e Interest on the debit side to be 
$ 6.49 more than that op the credit ^ide, we add that sum with the 
debits of merchandise, afid out of the amount take the total of cash paid, 
and havQ for the balance d^e Odin & Co. $ 201.49. Ans. $ 201.49. 

A statepa.ent Qt th^ merqantile tran^^ctioiis of om P^mpn 
or party with another, as th^ ^tbove^ i^ m 9CQQVm% ^ivzmt 
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Note I. — In accoants current the details of each transaction should bo 
drawn from the book of original entry and presented with the several items. 
To save space, some details are here omitted. 

Note IL — In the settlement of mercantile accounts, interest is calcu- 
lated or not, according to custom or the agreement of the parties, and*3 
days of grace are generally allowed on items of merchandise on credit. 

Note to the Teacher. — In interest accounts and in arerage, ac- 
countants generally, though not universally, reckon the time in days. To 
avoid confusing the pupil with various methods, time is here reckoned ex- 
clusively in days. 

Examples. 

What is the balance due on the following accoants Jan. 

1, 1870, reckoning interest at 6% on each item from the time 

when due ? 

(1.) 
Dr. Eastern Railroad Co. Cp. 



Date. 



1869. 
July 15. 
Aug. 27. 
Sept. 25. 



To Mdse. 8 m. 
do. 8 m. 
do. 8 m. 



Due. 



1869. 
Oct. 18 
33 Nov. 30. 
90 Dec. 28. 



! Date. 



I 1869. 
Sept. 25. 

iNov. 8. 



By Mdse. 8 m. 
*^ Cash, 



200 
287 



Due. 



1869. 
Dec. 28. 
Nov. 8. 



Note. — To find the time when due, add 3 m.+ S d. to the date of each 
item of merchandise. Ans. BaL due from E. B. R. Co.^ $ 948.61. 



Dr. 



(2.) 
George C. Raymond. 



Cr. 



1869. 

April 7. 
June 1. 
June 29. 



To Mdse. 8 m. 
•* do. 2 m. 
" do. 2 m. 



250 
800 
821 



1869. 

July 25. 
Aug. 7. 
Nov. 1. 



By Mdse. 2 m. 
*♦ Cash, 
** do. 



876 
600 
600 



00 
00 
00 



Ans. Balance due to G. C. R, $ 606.56. 



AVERAGE, OR EQUATION OF PATMENTa 

INTEREST METHOD. 

483* III. Ex. A owes B several sums, as follows: 
$ 60 due Jan. 21, 1869, $ 80 due Feb. 2, $ 100 due Mar. 10. 
At what date may A pay all these sums at once withQut 
loss of interest to either party ? 
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OPERATION. 




On*. 


Itemi. 


BV. 


Intemt 


Jan. 21. 


$60 





$.00 


Feb. 2. 


80 


12 


.16 


Mar. 10. 


100 


48 


.80 
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Expkmatum. — If all the sums are to be paid at once, it should be 
at such a time after or before some selected date as will be required 
for the total, $ 240, to gain as much interest as the several, sums would 
gain between the selected date and the times they severally become 
due. For convenience, the selected date may be the earliest date at 
which any sum becomes due, which, in this example, is Jan. 21. 

We then ^nd the in- 
terest of each item at 6% 
from Jan. 21 till it be- 
comes due. 

The total of the inter- 
ests thus found is $.96, 
i of j^ of $ 240 = $ .04 ) $.96 and the sum of the items 

24 is $240. The interest of 

«, I o. J Ti I- ,^ ^240 for 1 day is 4 of 

Jan. 21 + 24 d. = Feb. 14. ^ ^^ ^ ..^ J^^^ 

equals $ .04. 
It will require as many days for $ 240 to gain $ .96 as there are .04*8 
in .96, which is 24. A date 24 days after Jan. 21 is Feb. 14, the time 
when the whole may be paid in one sum. Arts. Feb. 14. 

484. The process of finding the time when the payment 
of several items, due at different times, may be made at 
once without loss of interest to either party is average, 
or equation of pajrments. 

48S* The date at which several sums due at different 
times may be paid at once, as Feb. 14 above, is the average 
date or equated time of pajrment. 

486. From the operation above may be derived the 
following 

Rule. — To find the average date for the pajrment of several sums 
due at different dates : — 1. Select some convenient date as the earliest 
date at which any item matures, 

2. Compute the interest on each item from the selected date to the date 
of its maturity, 

3. Divide the sum of the interests thus found by (he interest of (he sum 
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of the item fir % A9. Tie qturtkrU wiU ezpf^efs Ike mtather ef dayg 
from the Hlected dt^ to the average date of paifmanU 

4. Add thU number to the selected dale ; the resfsU viK he ike average 
date reqtwred. 

NoTB I. — If any item eontains a naraber ef oentB, disregard them if 
less than 50, call them f 1 if 50 or more. 

Note II. — If a result contains a fraction of a day, disregard it if less 
than i, call it 1 day if ^ or more. 

Kqtb IIL — The interest may ba reckoned at any rate per cent 

KoTB IV. — Instead of dividing \j the interest tox I day, we may dinde 
by the interest for 1 month (at 6%, | of .^ of principal), in which case the 
time to elapse before the average date wUl be in months. Thongfa this 
method is sometimes more conveni^t, it will not fdwayi |;ive an accurate 
result 

487. Product Method. 
The following ia the operation of III. Ex. Art. 483 by 
the product method : — 

operation. Exphnation. — The interest of $80 for 

DiTi. FMMtoeti. 12 days equals the interest of S 1 for 960 

lo ^ Q^— QAA ^y*' ^^^ interest of $ 100 for 48 days 

A V inn ~ Jnn "^""^^ *^ ^^^"^ ^^ • ^ ^^^ ^^^^ ^*^*- 
f 9 Ajuw -. WJU Adding the several products, we find that 

240 ) 5760 the total of interest of the several sums fbr 

24 their respective times equals the interest of 

Jan. 21 -f- 24 » Feb. 14. S 1 for 57S0 days. But the interest of $ 1 

for 5760 days equals the interest of $ 240 

fbr ,^ of 5760 days, or 24 days. Jan. 21 + 24 days ai Feb. 14, Ans. 

Hence the following 

Rule. — To find the average date fbr the payment of several 
sums due at difierent dates: 1. Select some cor^venieni date, as the 
earliest date at which any item matures. 

2. Multiply the time each item has to run by the number of units in 
the item. 

8. Divide the sum of the products thus obtained by the number of unite 
in the sum of the items ; the quotient wdl express the time from the 
selected dat^ to the average dote of payment. 

4. Add this time to the selected date ; tJie result wUl be (he average 
date r$gwr^ 
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Noi!ip*-^ThQ ^iMunpIei in tliia Ik>q1i lu^ p^rfanvi^ Igr the interest 
method, which, by the use of Interest Tables, has the adyantage of bievil^. 

498* Fkqof. — Find the $ttm of the interests on aU items due 
before the average date^from the dat^ at which thfiy are duti to the average 
date ; alsQ find th^ sum of the interests on all items due after the average 
date from that dati^ to the date at wJnch they are due. If these sums are 
equal, the work is correct 

489. Examples. 
1. What 19 the average date for paying $ 162 doe Oct 1, $ 120 
due Oct 10, and $ 150 due Not. 6 ? 4m. Oct 16. 

^ I owe tliree notes as follows : a S 300 note, payable March 81 ; 
a $ 200 note, payable April 30 ; a $ 100 note, payable May 30 : what 
is the equated time for paying all at once ? Ans, April 20. 

I. A purchased goods Aognst 5, amounting to $ 2100 ; $ 700 to 
be paid Nov. 5, $ 700 Dec. 5, and $ 700 Feb. 5 ; when may the whole 
be paid without loss (o either party ? Ans. Dec. 16. 

4. I purchased goods of Eben Sutton to the amount of $3000; 
$800 to be paid Sept 10, $ 1250 to be paid Oct 1, and $ 950 to be 
paid Oct 28 ; what is the average date of p^iyment, and what must be 
the date of a note payable in 2 months, with grace, that it may be* 
CQm« due at the average date of payment ? Ans* Qct 4 ; Aug* h 

0. Bought goods of George Peirce & Co. as follows : — 
Jan. 5, 1868, a bill of $ 180.20 on 2 months' credit* 
t( 3^ u t( ic 216.49 " " " 

« 9, *« ** " 84.18 « «* a 

«( 12, ** " «* 522.00 M a ft 

u 21, «* «« « 221.74 " «* «* 

What is the average date fbr paying the whole ? Ans. Mar. 15, '68. 

6. July 10, 1869, my ledger contains items of account against John 
Cahill, as follows : — 

1869. Jan. 25. To Mdse. on 6 ma credit, $ 199.84. 
« April 3. " « "4 « " 600.27. 

" June 16. " « «* 60 days' « 500 00. 
What is the average date for paying the whole ? Ans. Aug. 9, '69. 

• Add 8 days of grabs to times of credit (Art 482. Kots 9*) 
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7. When shall a note to settle the following account be made paya* 
ble? 

E. R Whitb 

To WiCKERSHAM & Co., Dr. 

1869. April 10. To Mdse. on 30 days' or. $ 100 

«* May 16. " ** « 60 " ** 200 

*• June 8. " « " SO " « 420 

«« July 18. " Cash, 160 

Ans, July 6, 1869. 

8. Find the average date of payment of the following account : — 

J. B. MOORB 

To E. Dennison, Dr. 



1868. 


Dec. 6 


To Mdse. on 4 m. 


$600 


00 


«i 


•* 24 


« ** " 8 m. • 


624 


00 


u 


" 26 


«• " " 8m. 


210 


00 


1869. 


Jan. 8 


« " « 60 days . 


242 


00 


u 


" 21 


*< " *< 60 ** . 


204 


00 



Ans. March 28, 1869. 



AVERAGE OF ACCOUNTS. 

400« To FIND THE AVERAGE TIME FOR THE SETTLEMENT OF AK 
ACCOUNT WHEN THERE ARE BOTH DEBIT AND CREDIT ITEMS. 

Illustrative Example I. 
My ledger containB the following account : — 



Di 


• 


Henry B. Dyer. 






Cr. 


1869. 


To Merchandbe. 


1760 


00 


1809. 


By charges 


250 




Dec. 


7 


Nov. 


7 


00 



The above is an account of merchandise sold on my 
account by Henry B. Dyer, commission merchant, with 
his charges for the sale. 

At what date should Dyer pay the balance oi the-ao 
count r 
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Explanation, — By paying me 
tbe balance of the account, S 1500, 
Nov. 7, Dyer would virtually re- 
ceive tbe $ 250 due bim at that 
date ; but as $ 1 750 was not 
due till SO days after that date, 
he would incur a loss equal to 
tbe interest on $1750 for 30 
days, which, at 6%, is S 8.75. 

Instead, then, of paying me 
tbe balance Nov. 7, be may de- 
fer the payment as many days after Nov. 7 as will be required for 
$ 1500 on interest at 6% to gain $ 8.75, which is 35 days. A date 
85 days after Nov. 7 is Dec. 12. Ans. Dec. 12, 1869. 

Illustratiyb Example II. 
Dr. Rice & Fiske. Cr. 



Dr. 

DM. 

Dec. 7. 


OPBRAnOK. 

Una. Dtr*. mtaMt 

$1750 80 $8.76 


Cr. 

Nov. 7. 


250 


Nov. 7 + 


of 1500 =.25) 8.75 

35 d. 
35 d. = Dec. 12. 



1868. 



Feb. 
Mar. 



To Mdse. 30 d. cr. 
da 60 d. cr. 



840 00 
620,00 



1868. 



.Jan. 

lApr. 



By Mdse. 90 d. cr. 
" Cash, 



700 
400 



00 
00 



The above account shows that 



Bice & Fiske owe me 
$ 840 due 38 d.* after Feb. 3. 
620 " 63 ** Mar. 4. 



I owe Rice & Fiske 
$ 700 due 93 d.* after Jan. 28. 
400 " April 15. 



When should S. & F. pay the balance of the account ? 

OPERATION. 

Dr. Cr. 



Dm. 

1868. 

Mar. 1. 

May 6. 



$840 
620 

$1460 
1100 



Dayi. 


60 



I]lft> uNMn 

Mtf. 7. 


$6.20 

$6.20 



Due. Item. 
1868. 

Apr. 30. $700 

Apr. 16. 400 

$1100 



54 
39 



Int. from 
M«r. 7. 

$6.30 
2.60 

$8.90 
6.20 



BaLofaeet $360 Bid.ofint. $2.70 

i of y^ of $360 » $.06; $2.70 -f- $.06 «= 45. 
45 days, counted back from Mar. 7, gives Jan. 22, 1868, Ans. 

* Time of credit with grace. 

17 
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ExpUmatioiu — The eaiiiesi date at which any ikani on either side 
of the account becomes doe is March 7, 1868. 

By compating the interest on the several items froni this dat^ to th^ 
dates of the seyeral maturities, and finding the total of interest i^so of 
the items of the account, we find that at the above date, March 7, 1868| 
B. & F. owe me $1460, which they yiay retain till it yields $6i.2Q int, 
loweR&F. 1100, u I u a H u 8.90 " 

ThebaLof acct., $360, and the balance of interest, $2.70yare 
therefore due me March 7, 1868. 

If the balance only is paid me, it should be at a date as many days 
before March 7 as will be required for $ 860, on interest, to gain $ 2.70^ 
which is 45 days. 45 days before March 7, 1868, is Jan. 22, 1868. 

Ans. Jan. 22, 1868. 

NoTB. — It will be noticed that in li;^ E^ I. ii^ore interest is due on 
the larger side of the account, and that in IlX. Ex. VL more interest is. doe 
on the smaller side of the account; 

From the above illastrations we derive the following 
HuLB. — To find the average or equated time finr the settlement of 
an account when there are both debit and credit items : — 

1. Find the interest on the several items of the account from the 
earliest date at which any item becomes due to their several maturities. 

2. Find the balance of interest of the debit and credit sides of the 
account^ also the balance of the items. 

3. Divide the balance of interest by the interest of the balance of the 
Uems for one day. The quotient will b^ the time m dttye between the 
selected date and the average time of settlement. 

4. Count this time forward fiwn the selected date, when the larger 
side of the account has more interest than, ^ smcUler, and back u^en, it 
has (ess. Tf^e resuU wHl be the date of settlement. 

NoTB. — When the interest on the smaller side of the account exceeds 
the interest on the larger side, as in I|.l. 1^:^, XL, the balanqe may be paya- 
ble earlier than the date of any of the transactions. Settlement must, in 
such ease, take place after the arerage date. 

When settlement takes place after the arerage date, the balance of the 
account draws interest fW>m the average date to the date of settlement 

When settlement takes place before the ayerage date, discount is allowed 
on the balance fipom the 4%tQ qf ^pt^en^t ^ thf average date. 



Digitized by 



Googk 



ABm 4»l, 492.] AVERAGB OF AOOOUNTS. 



269 



491* Proof. — F an ftcconnt has been averaged conrectljr, the 
difTejrence between the totala of interest on the two sides of the 
account for the time between the average date and the several met 
torities will be less than the interest on the balance of the account fbf 
a half-day. The following is the 



Mar. 7. 840 
May 6. 620 



Proof op IjjL. Ex. JX. (Art, 490.) 

Cr. 



Dr. 

Int from Jun. 22. 

45 ds. S 6.30 
105 ds. 10.85 



Dr.InL $17.15 



Due. Item. Int from Jm. K 

Apr. 80. 700 99 ds. $1155 
** 15. 400 84 ds. 5.60 

Cr.InL $17.li^ 



409* Examples. 
1. When should the balance of the following account be paid f 
Dr. David Danforth. Cr. 



1869. 



Mar. 
Mar. 



To Cash, 
*' Real Estate 80 d. cr. 



$200 
400 



1869. 



Mar. 
Mar. 



By Mdse. 60 d. cr. 
•* do. 60 d. cr. 



$600 
400 



Ans. July 25, 1869. 
2. When «hould the balance of the following be paid ? 



Dr 






WiNTHROP & Co. 




Cr. 




1869. 


ToCaih, 




$9^0 


00 


1869. 


By If d9a. 60 4. or. 


$^00 




»9T. 


12 


Oct, 


7 


oa 



4ni. OQt 19, 1869. 



8. Average the folloidng account : — 

Dr. KiOB, Inoallb, k Co. 



Cr. 



1869. 



Mar. 
Mar. 



To Mdse. 
** (Jo. 



$150 00 
^OQOO 



1869. 



Apr. 
Apr. 



By MdM. 
4o» 



?7 



$600 00 
200 Q9 



4n8. May 17, 1869. 

Sl^^ For DictatioB Exercises in Interest Aoeonntf and Average, sea 
« Manual and Key/' pages 135-144. 
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4. In my ledger is the following account ; when is the balance due ? 
Dr. Charles Dudley. Cp. 



1869. 



Jan. 

u 

Feb. 
May 



To Mdse. 8 m. cr. 
" do. 80d.cr. 
** do* 8 m. cr. 
^ do. 2 m. cr. 



$289 

482 

76 

1200 



1869. 



Jan. 

u 

Feb. 



By bal. of acct 

"^ Beal Estate, 8 m. or. 

^ Mdse. 2 m. cr. 



$26120 

8000 00 

480,00 



Am. Jan. 31, 1869. 



493. 



4^ 



EXCHANGE. 



^2000 



Philadelphia, April 8, 1869. 



Stamp. 



yQQj 



At ten dayi sight, pay to the order of John Drew^ 
— — Two Thousand Dollars, — ■• 
Vahu received, and charge to account of 
To William J. Ives, Alfred Corvant. 

^ Pittsburg. 

The above is a written order directing one person to 
pay money to another. Such an order is a draft. 

Illustration. — In explanation of the above draft, we may sup- 
pose that John Drew, residing in Philadelphia, owes a person, Calvin 
S. Pennell, for example, in Pittsburg, two thousand dollars ; to make 
the payment, Drew buys of Alfred Conant, banker, of Philadelphia, 
this draft, in which Conant directs his correspondent, William J. Ives, 
of Kttsburg, to pay two thousand dollars to the order of John Drew. 
Drew indorses the draft by writing on the back of it, 

" Pay to (he order of Calvin S. PenneU, 

John Drew,^' 
and remits it to PennelL 

Upon receiving the draft, Pennell immediately presents it to Ives. 
If Ives acknowledges the obligation, he writes across the face of the 
draft, 

" Accepted ; William J. Ives," 
hUo the date of presentation, and thus becomes responsible for iti 
payment at its matority. 
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Note. — If Pennell desires to secure the money on the draft before it 
matures, he indorses it, and thus renders it negotiable, 

494* The method of making payments by drafts is 
exchange ; drafts are sometimes called bills of exchange. 

NoTB I. — Art. 463, with Notes, applies to drafts. 
Note II. — In the payment of a draft, three days of grace are allowed 
or not, according to the custom of the place upon which the draft is made. 
Note III. — Drafts may be at par, at & premium, or at a discounL 

40S. The draft given in Art. 493 is addressed to a 
person residing in the same country as the drawer. Such 
a draft i& an Inland or Domestic Bill of Zbcchange. 

A draft addressed to a person residing in a foreign coun* 
try is a Foreign Bill of Exchange. 

The rules already illustrated in percentage apply to Exchange. 



DOMESTIC EXCHANGE. 

^ Examples. 

408* 1. What must be paid for a draft on Cincinnati for S 850 
at 1}% premium ? at f% discount ? Ans. S 855.25 ; $ 847.87^. ^ 

2. Bought goods for $600 and sold them at a gain of 16}%, and 
remitted the amount to Portland in a draft payable at 60 days' sight, 
which I bought at 1\% discount ; what did I pay for the draft ? 

Note. —In selling a draft upon time, bankers usually include in their 
discount or premium for exchange the discount for the given time ; hence, 
in solving examples like the above, unless otherwise directed, the pupil may 
proceed as if no time were specified. Ans. Z 691.25. 

8. What must be paid for two drafts on Eldredge and Brother of 
Philadelphia for S 540 each, one at sixty days' sight at a discount of 
2%, and the other at sight at a premium of ^% ? Ans. 1^ 1,071.90. 

497. III. Ex. What is the face of a draft on Cleve- 
land, wliicb may be bought for $275 at ^% premium t 
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Eispi€afuiii9n^^'*~Th% 'exeluU^ Takie oi $1, ftt ^% premiain, is 
$ 1.005. With $ 275 a draft can be purcbabed for as many doUara 
as there are S 1.005*8 in S 275. Ans. $ 273.63. 

4. What is the &ce of a draft that may be bought for $ 500 ^ a 
afecount of H% ? Ans. $ 507.B1. 

5. The net proceeds tyt k lot oif theeHid sold fist my corr^pohdent 
ih 1^% York hte 9 1872 ; wit^ this sfifn I buy fdt temittance a draft 
on J. Watdon St€o. of Kew York ftt a premium of ^%; irhat is thd 
fiuseof tliedrtft? . ;,- -.^ ilH*. $ 1^70.15. \; 

FOREIQN EXCb AgIL 

i9^. Tb^ method of eofnputing fdrei^ 6xchat)ge {& 
the saAe as that of computing inland exchange, Except 
that the currency of bne Country is Changed to thiat t>f 
the other. 

Note. — If a person wishes to remit a given sam to any foreign country, 
a bill on London or Paris is almost always convenient alike to creditor and 
debtor ; hence exchange between the United Stateg emd foreign countries is 
generallg effected through London or Paris. 

409. Ekoush Currency. 

4 farthings (qr. or &r.) »> 1 penny, marked d. 
12 d. ^l shilling, << s. 

2b 8. « 1 pound, *« L 

SoTE t. — The guinea of 21s., and the croum of 5 s., are idso used. t!hA 
coin which represents the ;€ value is called a sovereign, 

Kbt% It. — iThe vaMe of £1 sterling, which Is the ifingfish -sottre^n, 
tk $4.44^ fa the old coin of the t7nited States. But Congress htA fhMk 
lime to time redubed the weight and purity of United States coins, making 
their vlilne as metals less than their value as coilis, that th^ taight not he 
used for transportation or the arts, and has established the legal ralue of the 
ponnd sterling at $ 4.84. The commercial value of the pound varies as it 
is in greater or less demand. 

The basis Of Exchange, however, is the old Or hominal valtfe of the pound 
($4.44|), compared with which the pound at $4.84 is at 8^^% premium. 
Betfe^. fOl'^xitm|)te,%h61l e^tcihanj^^bn^nghmd ^is quoted at'h)r% iMndhn^ 
it is abottfi%pMf|itt1iflib'«lM^^ilij^'»aMk 
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ibO centiilies i^ 1 ft^nc, markfsd ft. 
Note. — 1 franc = 18| cents. 

001* Examples in Bedugtion of Gubbency and Exchange. 

17oTB I. — In the following examples^ l^ United Stttteb money is meast 
United States gold coin, nnless it is otherwise specified. 

6. What 18 the noajkinal value of £S0 Englidi Inoncfy expressed in 
United States money ? 

QPBKATiON.-^£l»«S4.44f »S^; $^X 80»B$ld3^, Ans. 

7. What 18 the legal value of th^ aboVe ? (Airt 439, Note II.) 

8. YHiat is the value of the above at 9^% advance upon the notni* 
nal value ? » 40 x 3o x i^t ^ ^ ^45^ j^, 

9. What 1)1 the value of £ 40 at 9^ advance ? 

10. What is the eost in Phfladelpyi of a bffi on Londdn ibr £)l^ 
68. 9d. at 10% premium? 

^^rk II. -^£50 68. 9d. equals £50.2875 (Art. 842), which may to 
changed to United States money as kbote. An^. ^ 245.85. 

Abbbeviated Method of Reduction. — £l = S^, and £l 
Mjtialk 40 likpefiees^ tiien 40 sixpences e^anX H^^^ and 1 sixjt^nce 
^uab S^ ; heiice 9 si^peilceb equal $ 1. Therefbre, 

to change English money to United States money, Change the given turn 
to tixpences, and divide the number of sixpences hy 9. The quotient will express 
He >kb^'ndl Mvie tjf iShe giveh kum in dtfOat^ tf %M^ Stmh numeg. 

To obtain the reed value add the premium. 

Note IH.'^To change pounds, shillings, and pence to sixpences, muki^ 

pig the number of the pounds hy 40, the number of the mUifig^ hg 2, and (hvide the 

number qf the pence hg 6. This can generally be done without the aid of the 

slate. Example 10 would be performed by the above method as follows : — 

£50 58. 9d. » 2011.5 uxpences. ^^ *? X MO _ $245.85. Ans. 

Examples. 
U. What 18 the costtxf £40 158. at 9% preo^om ? Jim. $1^741. 
If. W]ii*ii^liiMMttir£«M[>attf%^KMtai? iili».#4^9.9i. 
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13. Bought goods in Liverpool to the amount of £167 7 s.; what 
must I pay in U. S. paper currency for a draft of the same at 10% 
advance, gold being at a premium of 35% ? 

£167 78. = 6694 sixpences. ^^^ ^ ^^^ ^ ^'^ = S 1,104.51, Ans. 

14. Bought goods in London to the amount of £725 12s.; what 
must I pay in U. S. paper currency for a draft of the same at 9^% 
advance, gold being at a premium of 33% ? Ans, $ 4,696.57. 

15. What shall I pay in U. S. paper money for the following draft 
at 9|% advance, gold being at a premium of 30% ? . ' 

Boston, May 17s 1869. 

No. 10. 

Sixty days after Sight of this first of Exchangey 

second and third unpaid, pay to Brotmi, Smith, ds Co, or 
Order, One Hundred Pounds Sterling, Value received, and 
charge the same to account of Your ohdt, servts,, 

Dupee, Beck Jk Sayles* 
To Messrs* Baring Brothers ds Co,, 

London. 

Note. — To provide against accident in the transmission of a draft, it is 
customary to send two, at least, of the same tenor and date, by different 
modes of conveyance or at difierent times, the payment of either one of 
which cancels the others. 

16. What amount of English money at 10% advance can be bought 
for $675? 

OPERATION. Explanation. — $ 6 75 changed to 

•6T6X » ui OQ , J A J pounds at par equals £ ^W' . 

40 V I'io *ioo is. 4^0. *^ . *^ ^, . ^,.1 -t 

•^ "^ * * * ^ As many pounds at 10% advance 

can be bought for this sum as there are 1.10*s in tfTjyg ^ q^ £x3g i g, 
4^d. Ans. £138 Is. 4^d. 

1 7. What amount of English money at 9^% advance can be bought 
for $328.50? Ans, £67 lOs. 

18. There was shipped to Liverpool from New York in one week 
$6870205 in specie; what amount of English currency, at 9J% 
premium, could be booght with it ? Ani. £1,411,686 19 s. 2 ^^ 



X 
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19. For $ 500 in U. S. paper money, what amonnt of English money 
can be bought at 9% advance, gold being at a premium of 28% ? 

Ans. £80 128. 8d.4. 
^ 20. What is the cost of a drafl on Paris for 600 francs, exchange 
being 5.2 francs per dollar ? Ans, $ 96.15. 

21. What is the cost in paper currency of a set of exchange on 
"" Paris for 200 francs, at 5.21 fr. per dollar in coin, gold being at a 

premium of 25% ? Ans. $ 47.98. 

22. The shares in the Panama Railroad were originally 500 francs 
each ; what was their value in United States paper money, exchange* 
being 4.25 fr. per dollar ? / / 7 . ^ i'^ . > y /J 

23. What is the amount of a draft on Paris that I can purchase for 
$ 200 U. S. paper money, exchange being 6.22 fr. per gold dollar, 
and gold being at a premium of 20% ? Ans. S70tr. 



BONDS. 

tS03. Governments and corporations sometimes borrow 
money, giving, as evidence of the loans, certificates pay- 
able at or within some definite time, with interest at stated 
periods. Such certificates and notes are called bonds. 

Note I. — Bonds sometimes have interest tickets attached, promising to 
the bearer certain sums of interest as they become due upon the bonds. 
The interest tickets are called conpons. 

Note II. — When the interest specified on a coupon is paid, the coupon 
is cut off and retained as a receipt. 

The principles already illustrated in percentage apply to operations 
upon bonds. 

United States Bonds. 
503* The extraordinary expenses of the goverament of 
the United States for the past few years have been met in 
part by the sale of bonds. 

Note. — U. S. bonds are issued in denominations of $5(H $100, $500, 
$1000, $5000, and $10000. 



V 
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The following is a list of the principal 

United States Bonds not redeemed in 1869. 



Bonds called 



Payable in 



Bearing 
interest at 



" 5 per cents " of '71 and '74. 
" 6 per cents " of '81, '92, '94. 
" 5-20's/' issued '61, '62, '64, '65. 
" 10-40V' issued 1864. 



1871 and 1874 respectively. 
1881, '92, '94 respectively. 
20 yrs., redeemable in 5 yrs. 
40 yrs., redeemable in 10 yrs. 




tia 



^1 



Examples. 

1. When gold is at 35% premium, what is my semi-annual income 
in currency from 1^2 U. S. 6% bonds of $ 1000 each ? • 

OPERATION. — $ 12000 X .03 X 1.35 = $486. Am. $486. 



2. U. S. 6%'8 are quoted to-day at 119J ; what must I pay for 6 
bonds of $ 100 each, brokerage being J% on the amount invested ? 



Note. — By 119| is meant 119^% or 19^% premium. Arts, $ 716.54. 



^ 



3. What is the value in currency of the semi-annual interest on the 
above bonds, gold being quoted at 128 ? Ans, $ 23.04. /^ 

4. What per cent upon my investment do I make semi-annually 
by buying a U. S. 5-20 bond at 110, gold being at a premium of 
32% ? . Ans. 3f%. 

5. The premium on gold being 32%, which will yield the greater 
per cent of income, money invested in U. S. 10-40'8 at 108, or in 
R. R. stock purchased at 12% advance, which pays a semi-annual 
dividend of 4% ? 

Ans, R. R. stock ; R R paying semi-annually 3^% ; bonds 3^%. 

6. Which is the better investment, U. S. 5%'s at 112, or U. S. 6%'s 
at 1 1 5 ? Ans, 6%'s. 6%'8 yield 2^% 7 semi-annually 

5%'s yield 2(1%) in gold. 

7. How many $ lOO'U. S. bonds at 115 can I purchase with $ 1978, 
and what money will remain ? Ans, 17 bonds ; $ 23 remain. 

8. How much money must be invested in U. S. 5 -20*8 at 114, to 
yield a semi-annual income of $ 400 in gold ? Ans, $ 15,200. 
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S04L Topical Review in Percentage. 

The pupil may present the following topics to the class, using com- 
mon illustrations, giving definitions, and deriving rules from illustrative 
examples, which he will solve before the class : — 

1. Interest, — principal, amount, rate, legal rate. (Arts. 437 - 441.) 

2. General method of computing interest (Art 442.) 

3. To compute interest at 6%, 1st method. (Arts. 444-447.) 

4. To compute interest at 6%, 2d method. (Art 449.) 

5. To compute interest at any rate by the 6% methods. (Art 451.) 

6. To compute accurate interest (Art 453.) 

7. To find the time, when the interest, the principal, and the rate 
per cent are given. (Art 454.) 

8. To find the* rate, when the interest, the principal, and the time 
are given. (Art. 455.) 

9. To find the principal, when the interest or amount, the time, and 
the rate are given. (Art 456.) 

10. Discount and present worth. (Arts. 457-460.) 

11. Promissory notes. (Arts. 461 -463, with notes.) 

12. Bank discount, proceeds or avails, days of grace, maturity of 
notes. (Arts. 464-468, with notes.) 

13. Indorsing notes. (Art' 469, with notes.) 

14. To find the bank discount and proceeds of a note. (Art. 470.) 

15. To find the face of a note. (Art. 471.) 

1 6. Compound Interest. (Arts. 4 7 2 - 4 74 .) 



17i Partial payments. United States rule. (Arts. 475-478.) 

18. Partial payments, merchants' rule. (Art. 479.) 

19. To balance accounts current with interest. (Arts. 481, 482.) 

20. Average or equation of payments. — Interest method. (Arts. 
483-486.) Product method. (Art. 487.) Proof. (Art. 488.) 

21. Average of accounts. (Arts. 490.) Proof. (Art 491.) 

22. Drafls and exchange. (Arts. 493, 494, with notes.) 

23. Domestic exchange, manner of computing. (Arts. 495-497.) 

24. Foreign exchange ; English currency ; French currency ; man- 
ner of computing foreign exchange. (Arts. 498-501.) 

25. Bonds. (Arts. 502, 503.) 
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SOS. General Review, No. 7. 
^ 1. What is the amount at simple interest of $ 227 for 1 7. 2 m. 16 d 
at 9%? Ans. $251.74. 

y 2. What is the amonnt of the above at compound interest, the 
'interest compounding semi-annually ? Ans. $ 252.60. 

8. Compute accurate interest (365 days to the year) on $ 1000 at 
6%, from May 2, 1869, to Nov. 1, 1869. Ans. $ 30.08. 

4. At what rate per cent will $ 200 on interest from Dec. 18, 1869, 
to July 12, 1870, gain $ 13.60 ? Ans. 12%. 

^ 5. At what date must a S 1200 note have begun to draw interest 
which, at 6%, yielded $ 280 Oct. 15, 1868 ? Ans. Nov. 25, 1864. 

/ 6. By true discount at 6%, what sum would discharge a debt of 
■^ $ 720, April 4, which is payable May 7, without interest ? 

Ans. $716.06. 
i 7. What is the bank discount at 12% on a note for $ 60, given Oct. 
17, for 3 months, and discounted Jan. 1 following ? Ans. $ .38.\ 

8. For what sum must a note be drawn that, when discounted at a 
bank for 2 months, at 6%, the proceeds shall be $ 240 ? 

Ans. $242.55. 

9. On a note for $ 2000, dated Sept. 4, 1867, interest from date at 
10%, there was paid $ 40 at the expiration of 3 months, and $ 200 at 
the expiration of 6 and of 9 months ; what balance was due Sept 4, 
1868, by United States rule ? Ans. $ 1,749.16. 

l-^-^O. What was due on the above by merchants' rule ? 

Ans. $1,742. 
; 11. What IS the cost in U. S. currency (paper), of a 60 days' draft 
^ on London for £425, gold being at a premium of 41%, exchange being 

, 9J% premium ? Ans. $ 2,916.35. 

1. 12. What amount of French currency can I buy for $ 315, exchange 
' being at 5.12 fr. per dollar V ' Ans. 1,612.8 fr. 

1 3. What is the face of a draft that costs $ 720, exchange being at 
^% discount ? Ans. $ 723.62. 

2!:^=* Perform the above examples, substituting 3 for 2 in each example. 
For other dictiti jns on this Review, see *' Manual and Key," page 144. 
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Art. 506.J EXAMPLES. 269 

tS06. Miscellaneous Examples. 

/ 

" 1. What is the brokerage, at ^ of 1%, on the purchase of 28 shares 

of stock in the Globe Bank, at 22^% premium, par value $ 100 ? 

Ans. $ 8.58. 

2. A house valued at $ 3000 rents at $ 20.83J a month ; what per 
cent per annum does the property pay ? Ans. 8J%. 

3. How much money, on interest at 12^%, will yield an annual in- 
come of $ 750 ? 

4. What sum of money, borrowed April 1, 1869, at 10%, will amount 
<Ho $ 288, Dec. 1, 1869 ? Ans. $ 270. 

J — 5. What is the difference between a discount of 35% on $ 1600, and 
a discount of 30% on $ 1600 with 5% on the balance '? Ans. $ 24. 

6. What per cent on his investment was a person's gain, who 
bought 20 shares of Panama Railroad stock at 20% below par, the 
par value being 500 francs each, and which he afterwards sold for 
81000 francs ? Ans. 287^%. 

7. What per cent is saved by using for basting, common skein cot- 
ton at $ .10 per doz. skeins of 54 yards each, instead of using Coat's 
spool cotton at $ .10 a spool of 200 yards ? Ans. 224%. 

8. What is the value in currency of the semi-annual interest of 3 
U. S. 10-40 bonds of $ 1000 each, when gold is at 135%? 

Ans. $ 101.25. 
When gold is at a premium of 30%, what is the cost, in gold, of 
fa passage to Liverpool for which $ 162.50 is paid in currency ? 

Ans. $125. 

10. What per cent of profit is made on 1 acre of land that yields 
200 barrels of onions which sell at $ 1.45 per barrel, the cost of culti- 
vating and marketing being $ 135 ? Ans. 114|f%. 

11. I imported from Paris 3 cases of shawls, their total weight being 
674 lbs. invoiced at 8532 francs. What was the amount of the duties 
at $ .22 per lb. and 35% ad valorem ? Ans. $ 703.71. 

12. On his 25th birthday, a gentlemen insured bis life for $ 5000, 
by paying a single premium of $ 262.23 per $ 1000. If he died on 
his 40th birthday, how much more did his family receive than was 
expended for the premium, calculating compound interest on the 
premium at 6% per annimiV Ans. $ 1,857.75. 
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13. Find the amount due on the following note April 5, 1870, at 8%. 

$620. St. Louis, Dec. 5, 1869. 

Three months after date, I promise to pay James T. Brooks, or 
order, six hundred twenty dollars, value received. Jos. Boynton. 
Note. — See Art. 467. A71S, $ 623.86. 

14. What are the proceeds of the above note, by bank discount, 
Jan. 20, 1870, at 7% discount ? Ans. $ 614.33. | 

15. What is the true present worth of $ 620 due in 3 months, in- 
terest being at 6% ? Ans. $ 610.84. 

16. 5% discount was allowed me for paying $ 250 of a bill of $ 500 
before the bill became due ; what balance was due upon the bill after 
this payment was made ? 

Note. — If 5% was allowed me on the payment, $ 250 must be 95% of 
the part of the debt cancelled. Ans. $ 236.84. 

17. Sept. 10, 1867, a note was given for $ 800, with interest at 9%. 
On this note was paid $ 100 July 1, 1868, and $ 175.26 Oct. 1, 1868 ; 
what balance was due Jan. 1, 1869 ? Ans. $ 613.50.^ 

V 18. Bought a U. S. 6% bond of % 100, at 7% premium; I gave this 

^ bond in exchange for 2 sewing-machines which I rented for 1 year, at 

\ $ 3 each per month. The value of the machines having depreciated 

$ 10 each, the bonds having advanced to 113, and gold being 134, 

what was my gain or loss by the exchange ? Ans. Gained $ 87.96. 
, 19. Compute interest at 6% on each item of the following account, 

from the time it becomes due to the date of settlement, Nov. X3, 1869, 

and find the balance then due : — 

Dr. E. P. Peabody & Co. Cr. 
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Ans. Balance due from Peabody, $ 734.46. 
20. Average the above account, to find at what date a note for the 
balance shouM begin to draw interest. Ans. July 15, 1869. 

' For ilisccllaiieons Exercises, see '* Manual," pages 146^47. , 
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RATIO. 

cS07. By comparing the numbers 6 and 2, we find that 
6 is 4 more than 2, or that their difference is 4 ; also that 6 
equals three 2's, or that their quotient is 3. 

SO 8. The difference or quotient of two numbers of the 
same kind is ratio. 

tS09« The difference of two numbers of the same kind 
is arithmetical ratio. 

StO. The quotient of two numbers of the same kind 
is geometrical ratio. 

Note. — When the kind of ratio is not named, geometrical ratio is un- 
derstood. Geometrical ratio only will be considered in this connection. 

Sll. The ratio of 2 to 4 is indicated thus, 2 : 4. The 
expression is read, " The ratio of 2 to 4.'' 

S13. 1. The ratio of 3 to 6 is i, that is, 3 is J of 6. 
2. The ratio of 6 to 3 is 2, that is, 6 is two 3's. 
Because the numbers 3 and 6 limit or determine the ratio 
in each of the examples above, 3 and 6 are called terms of 
the ratio. The two terms of a ratio taken together are 
called a couplet. 

The first term of a couplet is the antecedent. 

The second term of a couplet is the consequent. 

Exercises. , • 

Name the antecedents of the ratios indicated below : name the L^r ' 
consequents. L | i ^ 

1.3:12.. I 3. 3. : 1^. . .^ V-^' 

2. 6 : 2. I 4. 2J : |. ^ 

SI 3. By Art. 512 we see that the ratio is found by dv 
viding the antecedent by (he consequent. CooqIp 
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l^ 


Examples. 


N 


,/ What 18 the ratio of 




1. 8 to 12? Ans. \. 


4. StolJ? 


i^ 


2. 5 to 2? Ans, 2^. 


5. 2jto|? 




8. 6 to 12? Ans, ^. 


6. 10to8|^? 


i 



IPaet U 



Note. — Some arithmeticians determine the ratio hy dividing yfche conse* 
qaent by the antecedent. 

S14* If having two or more ratios as $ 8 : $4 = |, and 
3 days : 5 days = %, we multiply one ratio by the other, 
thus, |^-|, the product is a compoimd ratio. 

This compound ratio may be indicated thus : 

From the above, we see that a compound ratio is found 
bi/ dividing (he product of the number of units in each of the 
antecedents by the. product of the number of units in each of 
the consequents. 

Examples. 

Find the ratio in each of the following examples : — 
7. 2:87 o^ns *2<J«-'L|^- S6:$8 > « 



PROPORTION. 

515. The two ratios, 4 days : 8 days, and 6 hours : 12 
hours, are equal to each other. 

An equality of ratios is a proportion. 

The above proportion may be expressed thus : — 
4 days : 8 days = 6 hours : 12 hours. 

The expression is read : " The ratio of 4 days to 8 days 
equals the ratio of 6 hours to 12 hours,'' or "4 days is to 
8 days as 6 hours is to 12 hours.'' 

51 6. The first and fourth terms of a proportion are 
called eztrexnes^ the second and third are called means. 
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Exercises. 
B«ad the following, and name the means and the r jt^mes of each 
proportion : — 

1. 5 men : 8 men = $ 15 : $ 24 

2. 3 : 6 = 6 : 12. 

Note. — In the second proportion, as 6 is the consequent of the first 
couplet and the antecedent of the second, it is called a mean proportional 
between the other two terms. 

SI 7. To FIND A MISSING TeRM OF A PROPORTION WHEN THE 
OTHER THREE TeRMS ARE GIVEN. 

In the proportion 8 days : 2 days = $ 1 2 : $ 3, the ratio 4 is found 
by dividing the antecedent of either couplet by its consequent. (Art. 
513.) Since an antecedent divided by its consequent equals the ratio, 
an antecedent mnst be a product of which its consequent is one factor 
and the ratio the other factor. Hence 

1. A mming antecedent in a proportion may he, found by multiplying 
its consequent by the ratio of the given couplet 

2. A missing consequent in a proportion may be found by dividing its 
antecedent by the ratio of the given couplet. 

SI 8. III. Ex. I. Find the missing antecedent in the 
proportion 4 pk. : 5 pk. = ? : $ 12. 

OPERATION. Explanation, — As every antece- 

r \ $12 x4 <fl.Q3 ^^'^^ equals its consequent multi- 

W 6— — ^^t' plied by the ratio (Art. 517), the 

(b) 4 pk. : 6 pk. = $ 9 J : $ 12. missing antecedent equals the con- 
sequent, $ 12 multiplied by ^, which 
equals $ 9|, and the proportion is 4 pk. : 6 pk. = $ 9| : $ 12. 

III. Ex. II. Find the missing consequent in the propor- 
tion 4 pk. : a pk. = $ 12 ; ? 

CPERATION. Explanation. — As every conse- 

/\ 812x6 <djic quent equals its antecedent divided 

^^^ "4^ ^ *^' by the ratio (Art. 517), the missing 

(d) 4pk. : 6pk. =$12 : $16. consequent equals the antecedent 

$ 1 2, divided by the ratio, |, which 
er^aals $ 15, and the proportion is 4 pk. : 5 pk. = $ 12 : $ 15. 
18 



Digitized by 



Googk 



274 PBOPORTION. [Pabt H. 

Examples. 
Find the missing terms of the following proportions : — 

4. 8 : ? = 16J : 33. ^ 



1. 8® : 7°«^^28. Ans. 32. 

2. >:3J = 2:14. Ans, \, 
S.'^S: 7= 9: ? Am. 21. 



5. ?:9 = 17:3. 

6. 4^ : 6 = 16 : ? 



SI 9* Deductions. 
(See Note II. ou opposite page.) 
Examining operation (c), Art. 518, we see that 1 fourth of 
$ 12 X 5 equals $ 15 ; therefore the whole of $ 12 X 5 must equal 
$ 15 X 4. Comparing the factors of the products 

$12X5 = $15X4 
with the terms of proportion ((/), 4 pk. : 5 pk. = $ 12 : $ 15, we leam 
that 

(1.) If we multiply the third term of a proportion by the number of 
units in the second term, and the fourth term by the number of units in 
the first term, the two products will be equal. 

From the preceding deduction, also from operation (c), it follow^ 
that 

(2.) The fourth term of any proportion may be found by multiply- 
ing the third term by the number of units in the second term, and dividing 
the product by the number of units in the first term. 

Note to the Teacher. — The principle given in Deduction 1 is some, 
times enunciated thus : " In any proportion the product of the means equals the 
product of the eoctremes" which is not true when th« terms are denominate 
numhers ; thus in the proportion 4 pk. : 5 pk. = $ 12 : $ 15, dollars multi- 
plied by pecks would be neither dollars nor pecks nor anything else ; but 
$15 multiplied by the number of units in the first term, 4, would be $60, 
and $ 12 multiplied by the number of units in the second term, 5, would be 
$ 60. These products are equal. 

S30. III. Ex. If 5 pounds of sugar cost 65 cents, what 
will 14 pounds cost ? 

OPERATION BY ANALYSIS. Explanation, — If 5 pounds cost 

65 cents, 1 pound will cost 1 fiflh 

$ je&. X 14 «ft 1 QO of 65 cents, and 14 pounds will cost 

^6i «> . . ^^ fifths of 65 cents; cancelling, 

we have $ .13 X 1^ =" $ 1-82, Ans. 
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OPERATION BY PROPORTION. Explanation, — The ratio of 5 

5 lb. : 14 lb. = $ .65 : $ 1.82. P"""*^^.*" l\ I««'^^s must equal 

the ratio of $ .65, the pnce of 5 

8:^x14 _ <* 1 Qo pounds, to the price of 14 pounds. 

q^^ — ^ l.oJ \Ye have, then, three terms of a 

proportion (5 lb. : 14 lb. = $ .65 : ?), 

from which we find the 4th term to be S 1.82. (Art. 519, (2).) 

Note I. — In practice the denomination of the first and secoud terms of 
a proportion may be omitted. 

Rule for solving Examples by Proportion. 

1. Make the number that is of the same hind as the required answer^ 
the third term, 

2. Determine, from the conditions of the question, whether the answer 
should he greater or less than the third term ; if greater, make the larger 
of the other two numbers the second term, and the smaller the first ; if 
less, make the smaller number the second term, and the larger the first, 

8. Multiply the third term by the number of units in the second term, 
and divide that product by the number of units in the first term. 

Note II. — If the teacher prefers, Art. 519 may be omitted, and for clause 
3 of the rule abo*^e the following may be substituted : — 

3. Divide the third term by the ratio of the first term to the second. 
(Art. 517, 2.) 

Note III. — It is recommended that the pupils perform the following 
examples both by analysis and by proportion. 

Examples. 

1. If 5 men can do a piece of work in 6 days, in how many days 
can 7 men do it ? Ans. 4f d. 

2. If 15 men can do a piece of work in 12 days, how many men 
can do it in 20 days ? Ans, 9 men. 

3. If 72 cents is paid for 6 hours' washing, how much should be 
paid for 8 J hours* washing ? '^Z . d 2^ 

4. What is the cost of 3 cord feet of wood at $ 7 a cord ? J ' 3 ! t / , 

Ans. $2.62J. 

6. If it takes 3 days of 7 hours each to do a piece of ^ork^ Jhow ^ 
many days of 9 hours each will it take to do the same work ?y^/ 7 * * ^. ' 

6. If 150 soldiers can dig a trench in 6 J hours, how many will be 
required to dig the trench in 4 J hours ? 4-^q6 ^^^ soldiery / 
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// / , >^' ■ I ' 

7, If & barrel of beef lasts a family of 9 persons 24 weeks, bow 
long will it last the rest of the ^unily at the same rate, when 2 of the 
members are absent ? Ans. 30f weeks. 

8. If a bind wh^d, I If feet in circa mference. tams 323 times in 
I going a certam dista.nce, how raatiy timta will the forward wheel, 

^^ which is 8^ feet in circumference, turn in going the same dit^tanee ? 
^ &► How many yards of ^ambric, 24 inches wide, will be required to 

lin« a tablixiover 10 ft. 3 in. \ong and 0» wide ? Am. 10^ yards. 

1 0. If the width of a crofjuet-ground ia to its length as 2 to 3, what ^ 
must be the width of a ground that is 40 feet in length ? ^^ (/^ ^ it 

11. If 6 Ibg, of sugar can be bought for $ 1^ what will 16^ Ibi ^ 
cost at the same rate ? 

12. A roan failing in trade owed S 13725, and liji property was 
^ valued at $5270; how much could he pay a creditor to whom be 

owed S 368 V Am. % 141,30. 

13» What is the price of a gross of buttons when 1\ dozens seE for 
$3,88? 

14, If my semi-annual income on U. 8, 6%*3 is S 157.50 when gold is 
at 131 J, what would it be if gold were at 137|^ Am^ % 1G5.00- 

Perform the following examples by analysis alone : — 

15. Charles haa 5 minutes' start of Samuel in a faot raeet and rons 
at the rate of 18 rods in a minute ; in how many minutes can Samuel^ 
who runs at the rate of 22 rods in a minute, overtake Charka ? 

Ai\A, 22^ minutes, 
IS. A| B, and C are hnakmg com together; A ean hnsk the com 
in 12 hours^ B in S houri, and C in 14 Lours ; in bow many hours can 
they togethtir btwk it ? j4?wr. 3J^ h, 

17. A and B can, together, copy a raanuacript in 12 hours, and B b 
can copy it alone in 20 hours ; in what time can A copy it alone ? // y\j . 

18. A merchant gave a chest of tea containing 48| Iba. worth $ 1,1 2 
per lb* in exchange for sugars at $,11 and $,13 per Ib.^ taking the 
same quantity of each ; how many pounds of sugar did be rf ceive ? 

AnB. 45 1 1 lbs. 

19. A man bought aeTeral seta of cutlery, each containing GO pieces, 
at the rate of $.40 per piece, and sold them at the -rate of $ .55 per 
piece, clearing $ ^4 \ how many eela flid he buy ? Ai^* 6 iets. ^ 
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COMPOUND PROPORTION. 

S31. In the proportion fibli^sib. [ = $3 : $15, an 
equality is expressed between a compound \and a simple 
ratio. 

A proportion in which either or both ratios are compound 
is a compound proportion. 

III. Ex. If 2 boys weed 3 rows of strawberries in 6 
hours, how many rows can 4 boys weed in 8 hours ? 

OPERATION BY ANALYSIS. Explanation, — If 2 boys weed 

^^g 2 ^ ^^^8 ^^ ^ hours, 1 boy can weed 

3X^X8 ^- 1 half of 3 rows in the same time, 

— ? y* rows. 

-ai- X 5 ** and 4 boys can weed 4 halves of 3 

rows. 

If this number of rows can be weeded by 4 boys in 6 hours, 1 fifth 

of this number can be weeded in 1 hour, and 8 fifths of this number 

can be weeded in 8 hours. Cancelling, we have ^ ^ ^ ^ ^ rows = 9| 

rows. 

OPERATION BY PROPORTION. 

(1) 2 (boys) : 4 (boys) = 3 (rows) : ^-^ (rows). 

(2) 6 (hours) : 8 (hours) = ?-^ (rows) : ^^^^^ (rows). 

Explanation, — Here the number of rows weeded depends upon 
the ratio of 2 boys to 4 boys and upon the ratio of 5 hours to 8 hours. 
Considering the first ratio only, we have 2 boys is to 4 boys as 3 rows 
is to the number of rows j^eeded, which we find to be 2-^— rows. 
(Art. 619, (2).) ^ ^ ^ 

To find how many rows can be weeded in 8 hours when — 2 — 'tovrs 

can be weeded in 5 hours, we state the proportion thus : 5 hours is to 

8 hours as ^-?— rows is to the number of rows that can be weeded in 

3 
8 hours, which we find to be - ^ ^^ ? rows, or 9| rows. 
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Instead of solving the example by using the proportions separately, 
we may employ the two ratios at once in a compound proportion, thus, 

2boy8:4boy8) g^^.y 

6 hours : 8 hours > s 

and find the missing term, as before, to be — 5:^ 6~ ^^^^ ^^ ^i '^^^ 

Rule for solving Examples by Compound Proportion. 

1. Make the number that is of the same kind as the answer the third 
term, 

2. Take each two terms that are of the same kind, and consider wheth- 
er, depending upon them alone, the answer will he greater or less than the 
third term. Arrange them as in simple proportion. 

8. Multiply iAe third term by the product of the number of units in 
each of the second terms, and divide the result by the product of the num-' 
her of units in each of the first terms* ^ 

Examples. 

20. If 3 teams draw 50 tons of coal in 2 days, how many tons can 
4 teams draw the same distance in 5 days ? Ans. 166| tons. 

21. If$2160is paid for 4 lots of land when the price is 15 cents 
a foot, what should be paid for 2 lots of the same size, when land is 
worth 50 cents a foot ? Ans. $ 8,600. 

22. If a carpenter receives $ 18 for 6 days' work of 10 hours each, 
what should he receive for 5 days' work of 8 hours each ? Ans. $ 12. 

23. If 12 yards of silk, | of a yard wide, costs $ 29.04, what should 
10 yards of silk, 1\ yards wide and of the same quality, cost ? 

24. If $ 100 gains $ 7 interest at 9% for a given time, what will 
S 150 gain at 8% for the same time ? Ans. $ 9.33J. 

25. If a quarter's gas bill was $12.50, when gas was 2^ mills per 
thousand ft., and 3 burners were kept lighted for 4 hours each evening, 
what should be my gas bill for a quarter wten gas is 4 nulls per thou- 
sand ft., and 5 burners are kept lighted for 8f hours each evening? 

26. If 5 women can make 12 garments in 2\ days, of 12 hours 
each, how many li^e garments can 2 women, with one sewing-machine, 
make in 1 day of 10 hours ; 1 woman with the sewing-machine doing 
the work of 7 women without ? -4fW! 6| garments. 

* Or, Divide the third term by the compound ratio of the first terms to the secoiuL 
2i^=' For Dicta.ion Exercises, see "Manual and Key," page4.49. 
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PARTNERSHIP. 

•S33. III. Ex. A and B associated themselves together 
in business for one year with a capital of $ 6000, of which 
A furnished $ 2000 and B $ 3000, agreeing to share their 
profits or losses in proportion to their stock in trade ; their 
net gains were $ 1T50 ; what ought each to receive ? 

OPERATION. Explanation. — Their stock in 

S 1 750 ^ 2 trade was $ 5000, of which A*s 

^^^^ = $ TOO, A's share, share is | and B's f As their 

profits were to be shared in the 

$1750X3 AiAtnTii L same proportion, A should receive 
^ == $ 1060, B 8 share. ^ ^^ ^ ^ ^^^^ ^^ ^ ^^^^ ^^^ ^ ^ ^^ 

$1760, or $1050. 

S33. Persons associated together, as A and B, for the 
transaction of business, are called partners ; the partners 
thus associated are called a firm, house, or company; 
the association is called partnership. 

S34* The gains or losses of a firm are shared accord- 
ing to the agreement or contract of the partners. 

Examples. 
S9S. When the Gains or Losses are shared in proportion 

TO THE Capital invested. 
— 1. Black owns ^ of a ferry-boat, White J, and Brown the remainder ; 
what share of a profit of $ 800 should each receive ? 

Ans. Black, $ 400 ; White, $ 266.66f ; Brown, $ 133.33|. 
-^ 2. N bought f of a boat for $ 150 ; if the boat was afterwards sold 
for $ 475, what was N's gain ? Ans. $ 28.12 J. 

8. A, B, and C formed a company ; A put in $ 2500, B $ 8800, 
. and C $ 2000 ; they hired D to conduct the business, for which he 
was to receive half the profits ; they gained $ 8500 ; what was each 
partner's share ? Ans. A, $ 527^ ; B, $ 801^ ; C, $ 421|f 
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^4. Smith and Stiles hired a pasture together for $ 200 ; Smith put 
15 cows, and Styles 18 cows and 16 sheep ; what should each pay if 
the feed for 8 sheep is equal to that for 1 cow ? 

Ans, Smith, $85f; Styles, $114f 

5. C and D bought a house and land for $ 10500, C paying $ 6000 
/^j^nd D the remainder ; they paid $ 160 for repairs, $ 95 for taxes and 
insurance, and received $ 1000 for a year's rent ; how much of the net 
proceeds of the year's rent should each receive ? 

Ans. C, $425f ; D,$319f 

y 6. Suppose the house was insured for J of the value of the house 
Tand land, and was entirely consumed by fire after being rented 6 
months ; what would be the loss to C and D, the land being worth 
$700? C, $960; D, $ 720. 

7. M, N, and O bought land for $15000, M paying $4000, N 
$ 5000, and O the remainder ; aft»r paying $ 150 for taxes, and $ 315 
for surveying and fencing, they sold the land for 75% advance upon the 
first cost, $ 15000 ; what was each one's share of the gain ? 

^ Ans, M, $ 2,876 ; N, $ 3,595 ; O, $ 4,314. 

8. A person failing in business owed D $ 750, E $ 550, F $ 25, and 
G $ 1175 ; his property sold for $ 1860 ; the expense of the sale being 
$ 80, what should each creditor receive ? 

Note. — It is evident that a bankrupt's property should be shared by the 
creditors in proportion to the sums due them, hence the above and similar 
examples should be solved by principles developed in this article. 

Ans, D, $534; E, $391.60; F, $17.80; G, $ 836.60. 

9. Divide $ 25 into three parts that shall be to one another as 5, 
2, and 3. Ans, $12^; $5; $ 7f 

. 10. For services received, Smith promised to A ^ of a lot of apples, 
to B ^ of the lot, and to C ^. As Smith had nothing more with which 
to pay them, they shared the apples in the proportion of ^, J, and J ; 
what part of the whole lot did each receive ? 

Ans. A received y% ; B, ^ ; C, ^. 
11. A man left by will $ 18000 to Harvard College, $ 12000 to the 
Blind Asylum, $ 5000 to the Children's Hospital, and $ 5000 to an 
orphan asylum ; but on settling his estate it was found that his prop 
erty was worth but $ 25000 ; how should it be divided ? 
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4 X 80 = 120 
220 



When the Gain or Loss is shared in Proportion to 
THE Capital and the Time for which the Capital is 
invested. 

III. Ex. Ames and Bowles received $ 1265 for cutting 
timber ; Ames furnished 5 men for 20 days, and Bowles 
furnished 4 men for 30 days ; what was the share of each ? 

OPERATION . Explanation. — The work 

5 X 20 = 100 A's share, ^^ J = ^\ ; ^f 5 men for 20 days is equal 

to the work of 100 men for 

B's share, H* = A. l ^^^ ' ^^"^ ^^^^ ^^ ^ "^^'^ 

n — = ^ ^"^^ » — li — = ^ ^^^ They together furnish work 

equal to that of 220 men 
for 1 day. A, then, should have |^^, or ^ of $ 1265, which is $ 575 ; 
and B should have ^f^, or ^ of $ 1265, which is $ 690. 

12. X and Y hired a pasture together for $ 87.50. X put in 3 cows 
for 5 months, and Y 5 cows for 4 months ; what ought each to pay ? 

ff37. When the Gain or Loss is shared according to 
SPECIAL Contract of the Partners. 
IS. A and B form a partnership.. A furnishes $ 3000 and B $ 5000. 
A's share of gain or loss is to be J and B*s | ; if they gain 30% on 
their investment, what is each one's share of the gain ? 

14. If A and B share in the proportion of 4 to 5, and they lose 20% 
of their investment, what is each one's share of the loss ? 

15. M and N commence business on the 1st of Jan. ; M furnishes 
$6550 in cash, and N $3720 in merchandise; each is to receive 
interest at 7% on his investment, and the partners are to share their 
gains and losses equally. On the 1st of July they have a settlement, 
when it is found that their resources amount to $ 18216.30, and their 
liabilities to $ 4628 ; what is the net gain of the firm and the net 
capital of each partner ? 

Note. — By resources is meant property, whether in money, merchan- 
dise, notes, or debts, due from others ;* and by liabilities, debts which are 
due to others. The resources of a firm, less its liabilities, is the net 
capital. The difference between the net capital at the end of a year and 
the capital at the beginning of the year with interest, is the net gain or 
loss for the year. Ans. $ 2,958.85 ; M's, $ 8,258.68 ; N's. A 5,329.62. 
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INVOLUTION. 

538. Name some products made by using 2's only as 
&ctors. 

FMdttcti. Factors. 

4 = 2X2 A product made by nsing 

8 = 2X2X2 ^ equal factors only is a paw 

16 = 2X2X2X2* er. 

S29» A power, as 4, made by using two equal factors, 
is a second poip^er. A power made by using three equal 
factors is a third power. A power made by using four 
equal factors is a fourth po'wer, etc. 

ff30» The process of forming powers is involution. 

Note. — The process of forming any power of a number is sometimes 
called raising the number to that power ; the process of forming the 
second power is called squaring the number ; the process of forming the 
third power is called cubing the number. 

531 • The second power of 2 is indicated thus, 2* ; the 
third power thus, 2^ ; the fourth power thus, 2*, etc. 

The expressions 2^ 2^, 2*, are read, " the second power, 
or square, of 2,'' ** the third power, or cube, of 2," " the 
fourth power of 2," respectively. 

t(33* The number expressed by the small figure at the 
right is called the index or exponent of the power. 

533. To FIND ANY Power op a Number. 
III. Ex. Find the second power or square of 100. 
Operation. 100^ = 100 X 100 = 10000. Ans. 10,000. 
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Ans, 625. 
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-10. 


5. 


.15*. 


^fw. .0225. 


-11. 


6. 


my 


^ns. 22J^. 


^12. 


7. 


2.V. 


Ans. 9.261. , 


''IS. 


8. 


.5*/ 


^ns. .0625. 


14. 



Akts. 534 - 536.] EVOLUTION. 288 

Examples. 

1. Find and commit to memory the second power of each of the 
integral numbers from 1 to 12 inclusive. Ans. 1, 4, 9, 16, etc. 

2. Find and commit to memory the third power of each of the in- 
tegral numbers from 1 to 12 inclusive. Ans. 1, 8, 27, 64, etc. 

Find the powers of the following numbers, as indicated by the 
exponents : — 

(6f)*. 

ay- 
UK 

Square 80. 
Cube 30J. 
Raise 2.2 to the 8d power. 

^15. What is the difference between the square and the cube of 64 ? 

16. What is the amount, at compound interest, of $ 1.06 for 5 years, 
' at 6% ? (Kaise 1.06 to the 6th power.) Ans. $ 1.418519. 



EVOLUTION. 

534. Name one of the two equal factors of 9 ; one of 
the three equal factors of 8. 

One of the equal factors of which a power is composed 
is a root. 

SSS» One of the two equal factors of a second power is 
called a second or square root. One of the three equal 
factors of a third power is a third or cube root. One of 
the four equal factors of a fourth power is a fourth root, 
etc. 

936. The process of finding the root of a power is 
evolution. 

Note. — The process of finding the root of a power is sometimes called 
extracting the root. 



Digitized by 



Googk 



284 SQUARE ROOT. [Part II. 

S37. The second or square root of 64 is indicated thus, 
\/64 ; the third or cube root thus, -^64, etc. 

In the expressions \/4 = 2, >^8 = 2, ^16 = 2, the 
character \/ denotes a root, and is called the radical sigXL 
The radical sign, when used alone, denotes the second or 
square root ; \/ denotes the third or cube root ; ^ denotefi|^ 
the fourth root. ^ 

The number expressed by the small figure at the left of 
the radical sign is called the index of the root. 



SECOND OR SQUARE ROOT. 

S38. III. Ex. Find the square root of 1156. 

Note. — From the definition of the square root (Art. 535), it follows, that 
to find the square root of ! 156 is to find one of its two equal factors. 

ff39« Before attempting to find the square root of a 
number we will ascertain in what part of the power the 
square of the terms, or diflferent orders of units of the root, 
may be found. 

The second power or square of 

1, a unit of the lowest order of integers, 1*, is 1. 

10, ** " next higher order of integers, 10*," 100. 

100, " " " " " ** " 100*, '* 10000. 

lOOO, " « " « " " " 1000«, " 1000000. 

From the above it will be seen that the second power of a unit of 
any order equals 100 of the second power of a unit of the next lower 
order, and hence that it must be expressed two places at the leil of 
the expression for the power of a unit of the next lower order. 

«S40* From the above illustrations it will be seen, that the first 
two figures at the right of the expression for the second power of an 
integral number will express no part of the second power of the root 
above units ; that the next two figures will express no part of the 
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second power of the root above tens ; that the next two figures will 
express no part of the second power of the root above hundreds, and 
so on. 

Hence if we place a dot over the units' figure of the expression for 
any second power, and a dot over every alternate figure from the 
place of units, we shall indicate the part of the number in which the 
square of the units of the different orders of the root are expressed. 

Then to find the number of terms or orders of units in the square 
root of 1156, we place a dot over each alternate figure in the ex- 
pression, beginning at the units* place, thus; 1156, and having two 
dots, we know that there will be two terms in the root, and that the 
number expressed by the left-hand group contains the square of the 
tens of the root 

541. We will now raise a number consisting of two 
terms, 34 for example, to its second power, that we may 
learn of what parts the second power is composed. 

Explanation, — 
The square of 34 =a. 
(30+4) X (30+4.) 
Multiplying, as in - 
the operation at the 
left, and preserving 
30^ = 900= 9iiun'd«. each partial pro- 

I ( 30 V 4- > . T <^"c*> ^e see that 

^^+ [to X 4} + * =1156 = 1156 the second power, 

1156, is made up 
of (1) 30*, or the square of the tens ; (2) 80 X ^ + 80 X 4, or two 
products of the tens X the units; (3) 4*, or the square of the units. 

In a similar manner it may be shown that jLc second 
power of any root that consists of tens with units contains 

(1.) T/ie square of the tens; (2.) two products of the tens X 
the units ; (3.) the square of the units. 

Which may be expressed thus : — 

ten^ -j- 2 (tens X units) + unite*. 



OPERATION. 


11 


»*X34={f, + lr 


34 

34 


42= 16 = 


16 


30 X 4 = 120 = 


12 ten.. 


30 X 4 = 120 = 


12 ten.. 


= 900 = 


9 hnn'di. 
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tS'ftS* By the operation. Art 541, we see that the square of the- 
tens of the root can be expressed in no place lower than the hundreds^ 
of the power ; that the 2 products of the tens X the units can be exr 
pressed in no place lower than the tens', and that the square of the 
units can be expressed in no place lower than the units'. 

543* We are now prepared to extract the square root 

of 1166, which we do by taking out of the power the same 

partial products which were used to form it. 

OPERATION. . Explanation, — By 

teru? + 2 {tens X units) + unit^ pointing the expression 

1 i ^fi (^A. ^^^ groups of two ^' 

(3 tens)2 = 9 hunLd.. "'^ «^^' ^« ^^ *^** 

the square root of 1156 

8 tens X 2 = 6 tens) 25 Divided. ^^^^^ ^f j„„ 

6tensX4= 242-. tens and units, the 

1 6 second power of which 

4* = _16 unitB. m^gj. contain the tens* 

+2 (tens X units) + 

units'. (Art. 541.) 

As the square of the tens is expressed in no place lower than the 

hundreds', the 11 (hunds.) must contain the square of the tens. 

The greatest square contained in 11 (hunds.) is 9 (hunds.), the 
square root of which is 3 (tens). This we express as the first term or 
tens of the root 

Taking the square of 3 (tens) = 9 (hunds.) out of 11 (hunds,), 
there remain 2 (hunds.), which we unite with 5 (tens) <^ the power, 
making 25 (tens). 

Now as the second part of the power, " 2 (tens X units)," can be 
expressed in i^o place lower than the tens', the 25 (tens) must con- 
tain a product of which the tens X 2 is one factor, and the units of 
the root the other factor. (3 tens) X 2 = 6 (tens) ; dividing 25 (tens) 
by 6 (tens), we find 4 units to be the other factor, and hence the units 
of the root. 

Taking out of 25 (tens) 6 (tens) X 4 = 24 (tens), we have 1 (ten) 
left, which united with 6 (units) equals 16 units, which must contain 
the square of 4 units. Taking out of 16 the square of 4, =- 16, nothing 
remnins ; therefore the square root of 1156 is 34. 
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544* As 1 unit of any order is 1 ten of the next lower 
order, the principle explained above may be applied to ex- 
tracting the square root of powers whose roots consist of 
more than two terms ; for after finding as above the first 
two terms, the terms found may be considered as tens, and 
the term sought as units ; and after having found three 
terms, the three terms found may be considered as tens and 
the term sought as units, and so on. 

549* From the foregoing may be derived the following 

E.ULE. — To extract the square root of a number : — 1. Separate the 
expression into groups of two figures each by placing a dot over the unit^ 
figure and over every alternate figure from the units, 

2. Take the largest square contained in the number expressed by the 
left-hand group out of that number, and express its square root as the 
highest term of the required root ; with the remainder unite the next term 
of the power for a dividend, 

3. MuUipty the term of the root already found by 2 for a divisor^ by 
which divide the dividend and express the quotient as the next term of the 
root, 

4. Multiply the divisor by this term, take the product out of the divi- 
dend, and with the remainder unite the next term of the power, 

5. Take out of the number thus formed the square of the second term 
of the root, 

[Having thus obtained the first two terms of the root, if there are 
other terms to be found,] 

6. Unite with the remainder the next term of the power for a new 
dividend, 

7. Multiply the terms of the root already found by 2, and apply the ride 
as in paragraph 3 and onward. 

Examples. 
"-- Find the square root of 

^ 1. 784. Ans. 2S. 1 - 3. 120409. Ans. 347. 

/—2. 2401. 'Atis,^9.j\ 4, 2856100. -4na. 1,690. 
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9M0 III. Ex. I. Find the square root of 92Y.2025. 



ien^' 



OPEBATIOX. 

2 (tens X units) + unOg^. 



927.2025(30.45 
9 



60X4 = 240 



Note L — By squaring .1, 
.01, .001, etc, it win be seen 
that the second power of a 
unit of an J order is expressed 
two places at the right of the 
expression of the second pow- 
er of a unit of the next high- 
er order. And, hence that 
the manner of pointing the 
expression and of extracting 
the root of a second power 
of integers applies to deci- 
mals. 

Note IL — When, as in 

the operation in III. Ex. L, 

the divisor is not contained in 

the dividend, place a zero as 

the nextjigure in the expression 

for the root, also at the right of the expression for the divisor, and for a new 

dividend unite the next ttoo terms of the power with the previous dividend. 

III. Ex. II. Find the square root of ^. 



304 



4? = 
X2 = 

5* = 



320 
16 

608 ) 3042 DfTidend. 

608 X 5 = 3040 

25 
25 



OPERATION. 

iene^ + 2 (tens X units) + unite*. 



1.= 



.8750(.935+ 
81 



9X2= 18 ) 65 Dividend. 

18 X 3 = 64 

110 
8>= 9 

98 X 2 = 



52 = 



186 ) 1010 DlTidend. 

186 X 5 = 930 

800 
25 



T75 



Note m. — The square 
root of a fractional number 
whose numerator and denom- 
inator are both square num- 
bers, as ^, may be found by 
taking the square root of the 
numerator and of the denom- 
inator for the square root. 

But when, as in 111. Ex. 
II., the numerator and de- 
nominator of the fractional 
number are not square num- 
bers, the fractional number 
must first be changed to a 
decimal. 



Note IV. — When there is 
R remainder after all the terms of the power have been used, annex zeros to 
the expression for the remainder, and continue the operation as £eu* as desired- 
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^a 



S47. 

Find the square root of 
rs. 58.3696. Ans. 7.64. 

A 6. 251001, Ans. 601. 

J^7. ' .041209, Ans. .203. 

Find the square root of 
^ 11. ^. Ans. A. 

/ 12. {*. Ans. .96824- 

-^13. .284. Ans. .5329+ 

Y 14. .0763. Ans. .2762+ 



EXAMPLES. 



|A8. 
>9. 



hfl5. 

>ie. 

J 17. 
' 18. 



125741.16. 

4016016. 

.000961. 

H- 

♦ of A. 
.9 



Ans. 354.6. 

^fu. 2,004. 

Ans. .031. 



iliw. 3.0207+ 

^fu. 5.2757+ 

Ans. .7319+ 

iln«. .9486+ 



ff48« Optional Examples. 
NoTS. — Boots of imperfect powers maj be found to ten thousandths. 

^ 19. 

f 20. 

^21. 

22. 

23. 

^24. 

'/26. 



r22 

H^3 



V.ossi = f 



V3"= f 
V6.4 = ? 


-26. 

27. 

28. 
-29. 
^30. 
,81. 


-S/.00434 = f 
V341.1409 = r , , 
V144| = ? -^1^ 
V9X(3J)» = f 


V1656.49 = f 


^/6i| = ? 


\/300.3289 = 7 


^/lox(f)»=r 



^2. \/272J = ? 



APPLICATIONS OF SQUARE ROOT. 

S49m 88. A gardener having 1024 strawberry plants set them 
^ in rows, putting as many plants in a row as he had rows ; how many 
rows had he ? Ans. 32 rows. 

34. How many men must be placed in rank and in file that the 
Uargest square may be formed of 2000 men, and how many men will 

be left out ? ^fi5. 44 in rank and file each ; 64 left out 

35. I have a rectangular lot of land, 64 rods long and 86 rods wide, 
and a square lot of equal area ; how many more rods of fencing will 
be required to fence the former than the latter lot ? Ans. 8 roda. 

19 
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/^ 86. How many rods of fencing trill be required to enclose a square 
lot of land containing 1 acre ? 10 acres ? 
I Sum qf answers^ 210.5964 rods-j- 

L 87. How many to enclose a quartet section of government land T 
I (See note, page 160.) Ata. 640 rods. 

: 88. I have two square gardens whose areas are to each other as 8 

fto 5, the smaller of which contains } of an acre ; what is the length 

of one side of the laigw V Ans. 18|- rods^ 

89. It requires 38| sq. yds* of carpeting to cover a floor whose 
width is to its length as 2 to 8 ; what are the dimensions of the room '/ 



NoTB. — i of the room will form a square whose side is the 
width of the room. Am. width, 13 ft. ; length, 19| ft. 



40. A rectangular court, of which the length is to the width as 4 
to 8, can be paved with 7500 blocks of granite 1 foot square, what are 
the dimensions of the court ? Ans. 100 ft long, 75 ft. wide. 

41. I have a cistern 8 feet deep, whose capacity is 1500 gallons ; 
what are the other dimensions of die cistern inside, the length being 
equal to the width ? Am. 5.0065 ft.-f- 



To FIND EITHKlt SiDB OP A RiGHT-ANGLKD TrUNGLE, WHBN TOT 

OTHER TWO Sides are given. 
ffSO. A plane surface, as M N 0, bounded by three 
straight lines and having three angles (Art. 803), is a 

tXiSBRlO- '^ 

SSI. A triangle, as M N 0, which contains 
a right angle (Art. 332, Note I.), is a rig^t- 
angled triangle. 

SS9. In a right-angled triangle, the side 
opposite the 'right angle is the hypotheniise, 
^ one of the other two sides is ihe base and 
the other the perpaadicalar. 
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ffSS. Suppose the figure A B to be a right-angled 
triangle, whose hypothennse is 5 ft., 
base 4 ft., and perpendicular 3 ft. A 
square formed upon the hypothenuse, 
A G, will contain 25 square feet ; one 
formed upon the base, B 0, will con- 
tain 16 square feet ; and one formed 
upon the perpendicular, A B, will 
contain 9 square feet. Adding th^ 
squares A B and B C, we have for 
the sum 25 square feet ; therefore the 
square upon the hypothenuse, A G, is equal to the sum of 
the two squares upon A B and B G. 

It can be shown generally that the square upon the 
hypothenuse of any right-angled triangle equals the sum of the 
squares upon the other two sides. Hence 

Rule I. — To find the hypothenase, when the other two sides are 
given : Square the number of units in each of the itvo given sides and 
extract the square root of the sum of these squares. 

Rule II. — To find either of the two sides which fomi the right 
angle, when the hypothenuse and one other side are given : Square 
the number of units in the hypothenuse and the given side, and extract the 
square root of the difference of these squares. 

Examples. 
>. 42. What is the length of the hypothennse of a right-angled triangle 
whose base is 12 rods and whose perpendicular is 9 rods ? 

Ans, 15 rods. 
I 43. If one nde of a right-angled triangle is 6 rods long, and the 
'^h3rpothenn8e 6^ rods long, what is the length of the other side ? 

Ans, 2\ rods. 

44. What is the length of the base of a right-angled triangle of 
"T which the hypothenuse is 195 ft. and the perpendicular 180 ft V 

45. What is the height of a tree, the top of which may be reached 
by a kite-line 200 feet long held at a point 50 feet in a horizontal 
line from the fcot of the trot? Am. V»Af^ 
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46. How far from a wall should the foot of a ladder, 83^ ft. long, 
be placed that it may just reach a window in the wall 30 feet from 
the ground? Am. 14.90 ft.-}- 

47. How far from the wall should the foot of the above-mentioned 
ladder be placed that it ma^r reach 2 feet higher than before ? 

Am. 9.912 ft+ 

48. A steamship and a sloop start from the same place at the same 
time, the former going east at the rate of 18^ miles an hour, and the 

U latter going south at the rate of 4 miles an hour ; how fiir apart are 
. they at the end of 2 hours V An». 37.85 m.-|- 

49. My house is 48ieet wide, and the ridge-pole is 10 feet above 
the beams which connect the top of the walls ; what is the length of 
the rafters, which extend from the ridge-pole to the outer edge of the, 
wall ? Ans. 26 ftj>\ 

50. What length, in feet, of hand-rail will be required for a flight 
of 19 stairs, each 7^ in. high and 10 in. wide ? Ans. 18.75 ft* 

51. What is the length, in rods, of a line from comer to comer 
diagonally of a square bt containing 1 acre of land? 

Am. 17.888 rods.-{- 
l^ 52. How much shorter is the walk from comer to comer diagonally 
across a square conunon containing 16 acres, than the walk upon two 
of its sides ? Am. 29.638 rods.-{- 

/ 53. What must be the length of a festoon of evergreen to reach 
l&om the centre to one comer of a ceiling 20 ft. square, allowing 3 ft. 
for the drooping of the festoon ? Am. 1 7.14 ft-{- 

54. What is the length Vf a line fit>m one comer 
through the centre to the opposite comer of a cubical 
block whose edge is 15 inches ? 

Am. 25.98 in.-{- 

NoTB. — The sum of the squares of the units in the length, in the breadth, 
and in the thickness of a cube or any rectangular solid, equals the square 
ui the units in the diagonal. Let the pupil show this by the diagram. 

( 55. What is the distance from the lower comer to the opposite 

[upper comer of a room which is 25 feet long, 20 feet wide, 10 feet 

h^h ? Am. 33.54 ft.-|- 

* For explanation, also for Dictation Sxeroisesy na " Manual and Key^" 
page 154. 
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THIRD OR CUBE ROOT. 
JS54. III. Ex. Find the cube root of 39304. 

NoTte. — From the definition of cube root (Art. 535), it follows that to 
find the cube root of 39304 is to find one of its three equal factors. 

SSSm Before attempting to find the cube root of 39304, 
we will ascertain in what part of the power the cube of 
the terms or difierent orders of units of the root may be 
found. 

The third power of 
1, a unit of the lowest order of integers, 1' is 1. 

10 " " next higher order of integers, !()• is 1000. 

100 « « « «« « «« 100«is 1000 000. 

1000 " " " « « « 1000» is 1000 000 000. 

From the above it will be seen that the third power of a unit of 
any order equals 1000 of the third power of a unit of the next lower 
order, and hence that it must be expressed three places at the left of 
the expression for the power of the unit of the next lower order. 

jiSO* From the above illustrations it will also be seen, that the 
first three figures at the right of the expression of a third power of an 
integral number will express no part of the third power of the root 
above units ; that the next three figures will express no part of the 
third power of the root above tens ; that the next three figures will ex- 
press no part of the third power of the root above hundreds, and so on. 

Hence, if we place a dot over the units' figure in the expression for 
any third power, and a dot over every third figure from the place of 
units, we shall indicate the part of the number in which the third 
power of the units of the different orders of the root are expressed. 

Then, to find the number of terms or orders of units in the cube 
root of 39304, we place a dot over every third figure in the expression 
beginning at the units' place ; tl^us, 39304 ; and having two dots we 
know that there will be two terms in the root, and firom Art 555 we 
know that the number expressed by the left-hand group contains the 
cube of the tens of the root. 
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SS7. We will now raise a number consisting of two 
terms, 34 for example, to its third power, that we may learn 
of what parts the third power is composed. 

OPSBATION. 

34« = 80« + 2(30x4) 4.4« 
Mtdtiplying ag^n by 30 + ^ 

84« X 4 = (30* X 4) + 2 (30 X 4*) + 4' 

84« X 30 = 30» -f 2 (30* X 4) + (30 X 4») 

84» = 30* + 3 (30* X 4) + 3 (30 X 4*) + 4* 

Explanation. — Squaring 34, as in Art. Ml, we have 80* -{- 2 
(30 X 4) 4- 4*; we first multiply this product by 4, then by 30, and 
finally take the sum of these products, and thus find the parts com- 
posing the cube of 34 to be 

(1.) 30* 9m the cube of the tens «« 27 thousands. 

(2.) » (8<». X 4) - {S,P'SKl?"unT"*''} - »<« ''-•^ 
(8.) 8 (80 X 40 - {if^r <5't£%S X } - 144 te». 
(4.) 4' «s the cube of the units =s 64 units. 

84« — 39304 

In a similar manner it may be shown that the third power 
of any root that consists of tens with units, contains 

(1.) The cube of the tens ; 

(2.) 3 products of the square of the tens X the units ; 

(3.) 3 products of the tens X the square of the units ; 

(4.) the cube of the units. 
Which may be expressed thus : — 

ien^ + 8 (fe?w* X units) + 3 (tens X units^ + umV. 

fftSS* By the operation, Art 557, we see that the cube of the 
tens can be expressed in no place lower than the thousands' ; that the 
S products of the tena^ X the units can be expressed in no place lower 
than the hundreds' ; that the 3 products of the tens X the square ot 
the units can be expressed in no place lower than the tens' ; and that 
the cube of the units can be expressed in aopiaoe lower than the uaitu' 
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SS9m We are now prepared to extract the eabe root of 
39304. This we do by taking out of the power the same 
partial products that were used to form it. 

OPERATION. Explanation. 

itiu^+3(teru^X^nits)^3(ten8Xunii^ + wut^. —By pointiiig 

89304(34 ^^ expreasioii 

(3 ten8)'=s 27 thouMadiL into groops of 

(3 tens)* X 3 = 27 iiimd.^)"l23 dmo^ ^^'^^^ ^S°^ 

27 hiuidfd. X 4 = 108 himdwd.. ^^^ ^« ««« 

'■ ' ■ that the cube 

^^^ loot of S9S04 

8ten8X4'X3= 144^ coo-sU of two 

94 temoM, tens and 

^' = 64 mrftfc nnite, the third 

power of which 
most contain the teus^ -f- $ (pNu? X units) -^ 8 (tens X auitf^) 
4- unitsP. (Art 557.) 

As the cube of the tens is expressed in no place lower than the 
thousands', the 99 (thous.) must contain die cube of the tens. 

The greatest cube contained in 39 (thous.) is 27 (thous.), the cube 
root of which is 3 (tens). This we express as the first term, or tens 
of the root 

Taking the cube of 3 (tens) as 27 (Hious.) out of 39 (thous.) there 
ranain 12 (thous.) which we unite with 3 (hunds.) o£ the power, 
making 123 (hunds.). 

Kow, as the ^ 3 products of the tensP X the units " can be expressed 
in no place lower than the hundreds', 123 (hands.) must contain a pro- 
duct of which the tens* X 3 is one factor and the units of the root the 
other factor ; (3 tens)* X 3 «= 27 (hunds.) ; dividing 123 (hunds.) by 
27 (hunds.), we find 4 units to be the other factor, and hence the 
units of the root. 

Taking out of 123 (hunds.) 27 (hands.) X 4 « 108 (hunds.), we have 
15 (hunds.) lefi, which united with (tens), equals 150 (tens). This 
must contain the **3 products of the tens X units*," =s 144 (tens); 
taking out of 150 (tens) 144 (tens), we have 6 (tens) left, which 
united with 4 (units) equals 64 (units). This must contain the cube 
of the units, «. 64 (units) ; taking out of 64 (units) 64 (units), nothing 
remains ; dierefore the cube root of 39304 is 34. 
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ff60« As 1 unit of any order is 1 ten of the next lower 
order, the principle explained above may be applied to ex- 
tracting the cube root of powers whose roots consist of 
more than two terms ; for after finding, as above, the first 
two terms of the root, the terms found can be considered 
as tens and the term sought as units ; and after having 
found three terms, the three terms found may be considered 
as tens and the term sought as units, and so on. 

ff61« From the foregoing may be derived the following 

Rule. — To extract the cube root of a number: 1. Separate the 
expression into groups of three figures each hy placing a dot over the 
unit^ figure and over every third figure firom the units^. 

2. Take the largest cube contained in the number expressed hy the left- 
hand group out of that number, and express its cube root as the highest 
term of the required root; with the remainder unite the next term of the 
power for a dividend. 

8. Multiply the square of the term of the root already found by 8 f^r 
a divisor ; by which divide the dividend^ and express the quotient as the 
next term of the rooL 

4. Multiply the divisor hy this term, take the product out of the divi- 
dendy and with the remainder unite the next term of the power. 

5. Take out of the number thus formed the product of the tens multi- 
plied hy the square of the units mxdtipiied by 8, and with the remainder 
unite the next term of the power. 

6. Take out of the number thus formed the ct^ of (he second term of 
the root 

[Having thus obtained the first two terms of the root, if there are 
other terms to be found,] 

7. Unite with the remainder the next term of the potoer for a net 
dividend. 

8. Multiply the square of the terms of the root already found hy 8, 
and apply the rule as in paragraph 3 and onward. 

Examples. 
Find the cube root of the following : — 



1 


4913. 


Ans. 17. 


4. 


89651821. Ans. 841. 


2. 


12167. 


Ans. 28. 


5. 


230346897. Ans. 618. 


8. 


551868. 


Ans. 82. . 


/«• 


8609741304. ^iw. 1,584. 

igitized by vjjOOQ 



AmT. 562.] 



CUBE ROOT. 



297 



S63. III. Ex. Find the cube root of 65207.515625. 



OPERATION. 
tens^'\-S(ten^X^nUs) + 3 (tens X unit^ + unitt^. 

6620*7.616625(40.25 
4*» 64 



Note L — Bj 
cubing .1, .01, 
.001, etc., it will 
be seen that the 
third power of a 
unit of any oi-der 
of decimals is 
expressed three 
places at the right 
of the expression 
of the next high- 
er order. And 
hence that the 
manner of point- 
ing the expres- 
sion and of ex- 
tracting the root 
of a third power 
of integers ap- 

plies to decimals. 
KoTB n. — When, as in the operation of III. Ex., the divisor is not ctm- 
tained in the dividend, place a zero as the next figwre in the eocpression for the 
root; place also two zeros at the right of the expression for the divisor, and for a 
new dividend unite the next three terms of the power with the previous dividend. 

Note UL — The cube root of a fractional number whose numerator and 
denominator are both cubes, as ^, may be found by taking the cube root of 
the numerator and of the denominator for the cube root. 

But when the numerator and denominator of the fractional number are 
not cubes, the fractional number must first be changed to a decimal. 

Note IV. — When there is a remainder after all the terms of the power 
have been used, annex zeros, and continue the operation as far as desired. 
In the examples which follow the roots are found to the fourth term. 



4«X8- 
40«X8- 


Isoo}^^^^) 

4800X2 — 


12075 DiYidMid. 
9600 


40X2*X8- 






24751 
480 


2» — 






242715 
8 


402'Xd»i 


* 484812 ) 
484812 X 5 » 


2427076 mfUmd. 
: 2424060 


402X5*X8- 






80162 
S0160 


6» — 






125 
125 



Examples. 



Find the cube root of 



^7. 


117649000. 


Ans. 490. 


12. 


/rVf- 


Ans. A- 


^8. 


.042875. 


Ans. .85. 


13. 


5.0i. 


Ans. 1.715+. 


^. 


128.024064. 


Ans. 5.04. 


14. 


!*• 


Ans. 1.067-f 


-10. 


.000017576. 


Ans. .02^. 


15. 


8. 


Ans. 1.442+ 


^11. 


^ 


Ans. f 


16. 


.015. 


Ans. .2466+ 



Digitized by 



Googk 



298 CUBE BOOT. IPabi IL 

^ ff6S* 17. If a ciAic meter eonUaxia 61028.877^63 cubic indiesy 

what is the length of a meter ? Ans, 89.37 in. 

j-^ 18. What must be the innde dimeoflionsxxf a cubical cistern that 

I will hold 1000 gaUons? (Art 824.) Ans. 61.35 in.4- 

-^ 19. What must be the inside dimensions of a cubical cistern that 

will hold 5000 gallons ? Am. 104.9 in.-|- 

20. I have a culucal bin that holds 72 busheb of grain; what is its 
depth 7^ Ans. 58.694- in. 

21. What must be the depth of a cubical bin to hold ^ as manj 
bushels as the above ? Ans. 42.61 in.-|- 

ff64» Optional Examples. 

26. 4^i = T 



22. 4^405224 = ? 

23. ^613922401 = ? 

24. ^1404928000 = ? 
26. ^176.000268 = ? 



27. ^:64 = T 

28. 4^Wfy: = t 

29. 4}/64^ = ? 
For Dictation Exorcises in Cube Root, see Key. 

KoTB TO THE Tbacheb. — The method here illustrated for extracting 
€he second and third roots is i^plicable to the roots of higher powers. 

Thus to extract the fifth root of 7962624, we have the accompanying for- 
mula and operation : — 

Formula.— tefw» + 6 tent/^X units + 10 ten^ X tmltt« + 10 ten^ X 
uniJUf + 5 tens X ««»<»* + ^^' 
7962624 ( 24 
2» = 

5X 



10 X 
10 X 



2» = 
2* = 


80 
80X4 = 


82 

) 476 DiTiton. 
: 320 


2«X4» = 




1562 
1280 


^%4?^ 




2826 
2560 


2 X4* = 




2662 
2560 


4*=s 




1024 
1024 



[For fuller explanation,! 
see " 



6X2 X 4* = 2560 I see Key, page 
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MENSURATION. 

NoTB.— The definitions of various lines, snrftoet and k^Ab, ire ghen 
on pages 159, 162, 168. Sach as are in general nse, and not foond there, 
•re given in this section. 

Triangles. 

(1.) '!•> V 






N — fir 

Bight-«ngled triangle. Bqnllatena trisagte. iMsodet triaagte. 

Define a triangle ; a righJIrangled triangle. (See Arts. 650, 
661.) 

S6S. A triangle which has its sides all equal, as Fi|^. 2, 
is an equilateral triangla 

886. A triangle which has two of its sides equal, as 
Fig. 3, is an isosceles triangla 

EZEBOISBS. 

Draw a right-angled triangle ; an equilateral triangle ; an iaoecelet 
triangle ; a right-angled isoecdes triangle. 



M 



(4.) 






..'-' 



QUADBILATBBALS. 

(6.) 

H .P 

/ -' / 



(6.) 



CO 



y 



7f 
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ff67* Each of the preceding figures has four sides and 
four angles ; such figures are quadrilaterals. 

jjq^j { A ^B ) Lines which are equally distant from each 

c ^ ^ I other throoghoat their whole extent, as A B and 

C D, are parallel lines. 

ff68« Figs. 4, 5, 6, and 7 have their opposite sides paral- 
lel ; such figures are parallelograms. 

ff69* A parallelogram whose angles are all right angles, 
as Figs. 6 and 7, is a rectangla 

S70m A rectangle, whose sides are all equal, as Fig. 7, 
is a square. 

S7t. A quadrilateral, only two of whose sides are 
parallel, as Fig. 8, is a trapezoid. 

S73* The name polygon is applied to any figure hounded by 
straight lines. A polygon of five sides is a pentagon, 
one of six sides is a hexagon, one of eight sides is an 
octagon, and one of ten sides is a decagon. A 
polygon whose sides are all equal is an equilateral 
polygon ; a polygon whose angles are all equal is an 
equiangular polygon. A polygon that is equilateral 
and equiangular is a regular polygon. 

Exercises. 
Draw a parallelogram ; a rectangle ; a square ; a trapezoid ; a pen- 
» tagon ; a regular hexagon ; an octagon. 

S79* The line upon which a figure is supposed to stand, 
as S, Fig. 4, is the base. 

S74* In any figure, the shortest distance from the 
farthest point above the base to the line of the base, as 
M N, Fig. 4, is the height 

S7Sf% A line joining any two angles of a figure, not 
adjacent, as P, Fig. 4, is a diagonal 
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Exercises. 
What lines are bases of the preceding figures ? What lines indi- 
cate heights ? What are diagonals ? 

To FIND THE Areas of Rectilinear Figures. 

076* If in the parallelogram A B C D the part D M C, cut o£ 
by the perpendicular M N, is placed upon the q q 
other nde of the figure at A O B, a rectangle 
A O M D will be formed, which will have the 
same base and height as the parallelogram A B 
C Dy and the same area. In the same way it^ 
may be shown that the area of any parallelogram 
equals that of a rectangle of the same base and height. Hence 

To find the area of a bectanole, a square, or any parallelo- 
gram, Multiply {he number of units in the base by the number of like 
units in the height, (Art 310.) The product will equal the number 
of square units in the area. 

S77« If the parallelogram A B D C is 
cut by the diagonal B C, the two triaugles 
thus formed will be found to be exactly 
alike ; therefore the triangle ABC equals 
one half of the parallelogram A B D C. 
Hence, 

To find the area of a triangle, Multiply the number of units in 
the base by half the number of like units in the height, 

S7S, The trapezoid A B M may be cut by 
the diagonal A M into two triangles whose bases 
are the parallel sides of the trapezoid and whose 
height is the distance between them. Hence, 

To find the area of a trapezoid, Multiply one half of the sum oj 
the number of units of the two paraUd sides by the number of like units 
in the distance between them. 

S79* To find the area of any folygox, Divide it into triangles 
andjind ih§ sum of their areas. 





A 



Digitized by 



Googk 



802 MENSmUTIOIi. [?Av XL 

ffSO* Examples. 

KoTB. — The pnpn will be greatlj assisted by drawing figures to illas- 
trate the examples which follow. 

1. How many square feet are lliere in the enrfaoe of both ndes of 
a slate that is 12 inches long and 8 inches wide ? 

2 How many square yards in the sor&ee of a table that is 8 ^set 
long and 3^ feet wide ? 

8. How many square yards in the snrfiice of a floor that is 10 feet 
long and 9 feet 2 inches wide ? 

4. How many square rods in a garden that is 42 feet square ? 

Ans. 6^f rds. 

5. How many acres in a rectangular field that is 20^ chains long 
and 18 chains 20 links wide ? (Art 811, Note II.) 

Ans. 87.81 A. 

6. What is the area of a triangle whose base is 7 feet and whose 
height is 2 feet 8 inches ? Ans. 9^ sq. ft 

7. What is the area of a right-angled triangle whose base is 8 feet 
and whose perpendicular is 2^ feet ? 

8. What is the area of a right-angled triangle whose base is 5 feet 
and whose hypodienuse is 18 feet ? (See Art 558, Rule II.) 

Ans. 80 sq.ft. 



/^i 



9. What is the area of a right-angled triangle whose perpendicular 



is 8 ft 8 in. and whose hypothenuse is 4 ft. 7 in. ? 

Ans. 5 sq. ft. 6 sq, in. 
M ^10. What are the height and area of a triangle eacJi 
/\\ of whose sides is 20 feet long ? 

/ I \ NoTB. — The perpendicular M N diWdes the eqniktecal 

%- ! \B triangle into two equal right-angled triangles ; therefore the 

^ line A N equals } of A B. 

Ans. Height 17.82 ft-f- ; Area 178.2 sq. ft4- 

y 11. What are the height and area of a triangle whose base is 8 ft; 
In lengthy a&d each pf the other two sides 2 ft. 6 in. ? 

Ant. .S/Q]g|bt 2 ft. ; ^lea 8 fq. ^ 
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^ 12. How many square inclies in a trapezoid whose parallel ndes 
are 5 and 6 inches long respectively, and the distance between them 
4 inches ? Ans. 22 sq. in. 

'/ 13. What is the area of a board 8 ft long, one end of which id 2 it. 
Ifide and the other 1 ft 9 in. ? 

/ 14. I have an irregular four-sided field a diagonal of which meas- 
I ures 6 ch. 3 1, and lines drawn from the opposite eomers perpen- 
dicular to the diagonal, 2 ch. 8 L and 4 ch. 5 L respectively ; how 
many acres are there in the field ? Ans. 1.54 A.-|- 

15. What IS the number of square 
rods in a field shaped like the figure 
in the margin, and whose measure- 
ments are as follows : A C 6 rd. ; 
AD9rd.; AE 10 rd.; B M 2| rd.; 
CN3rd.; D05rd.; PF4jrd.? 
Ans. 68^ sq. rds. 




Circles. 
Define circle ; drcumfererxe ; radius ; diameter ; arc. 
(See Arts. 326 - 329.) 

S81 • A circle may be consider- 
ed as made up of triangles whose 
bases form the circumference of the 
circle and whose vertices are at the 
centre, the height of the triangles 
being equal to the radius of the 
circle; hence, 

The number of square units in the 
area of the circle is equal to ike number of units in the circumference 
multiplied by hdf the number of like units in the radius^ or by one fourth 
the number of like units in the diameter. 

S83* It has been found that the circumference of every 
circle equals its dimneter multiplied by 3.U16 nearly ; henfis 
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when the diameter only of a circle is given, its circumfer- 
ence and area may easily be obtained by the following for- 
mulas.* 

When the Diameter is given, 
SS3. The drcumference = Diameter X 3.1416. 

584. The Area = (Diameter X 3.1416) X ^^~5*L' = 
Diameter^ X .1864, 

When the Circumference is given, 
SSS. The Diameter = ^^H^^ 



When the Area is given, 
S86. The Diameter = Vj^^ 



fee 



S87. Examples. 
16. What is the circumference of a circle whose diameter is 15 
feet? Ans. 47.124 ft.+ 

^17. What is the length of binding required for a circular mat the 
diameter of which is 3 feet ? 

18. What is the length of the tire of a wheel, if from the centre of 
e huh to the tire the distance is 2^ feet ? Ans, 15.708 ft-f- 

19. How far is it from one side of a circular pond to the opposite 
side, the distance round the pond heing 120 feet ? Ans. 38.19 fl.-|- 

/ 20. What must be the diameter of a damper to fit a stove-pipe which 
/measures 16 inches around the outside, ^^ of an inch being allowed at 
each end of the diameter for the thickness of the pipe ? Ans. 4.89 in.-j- 
' 21. What is the area of a circle whose diameter is 5 fl. 2 in. ? 

Ans. 20.96 sq. ft.-|- 

22. What is the area of a circle whose radius is 1 ft. 3 in. ? 

Ans. 4.90 sq. ft-f- 

23. How many square feet are there in a circular grass-plat that is 
10 feet in diameter ? 

* In the formulas given above, by " Circumference," " Diameter," and 
"Area" are not meant the lengths or the surfaces themselves, but the 
number of units of length or of surface which they contain. 
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24. Wliat must be the diameter of a circle to contain 20 square 
feet? AfiB. 6.05 ft.— 

25. The bottom of a basket just covers a circle of 36 square inches ; 
what is the diameter of the circle ? Ans, ^.11 in.-j- 

>i(^ 26. How many more square yards in a grass-plat 10 feet square 
than in a circular plat 10 feet in diameter ? Am, 2.38|^ sq. yds. 

27. How many more rods of fencing are required to enclose a 
square field that contains an acre, than to enclose a circular field of 
the same area ? An$, 5.76 rda. 

For Dictation Exercises upon these Examples, see Key. 



Kg.l 



SOUDS. 



fig. J. 



fig.t. 






Sectaogolar SoUd. Cube. 

ff88* Each of the above diagrams represents a solid. 

S89. A solid bounded by rectangles (Fig. 1) is a rec-^ 
tangular solid. 

SOO. A solid bounded by six equal squares (Fig. 2) is 
a cube. 

S91* A solid (Fig. 3) bounded by parallelograms which 
terminate in equal and parallel polygons is a prism. 

NoTB. — The equal and parallel polygons form the bases of the prisniy 
and the parallelograms form its convex surface. When the hases are 
regular polygons and the parallelograins are perpendicular to the bases, the 
prism is a regular prism. 
20 
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pyramid. Cylinder. 

ff93« A solid (Fig. 4) which has a polygon for a base, 
and the rest of whose surface is formed of triangles which 
terminate in a common point called the vertex, is a pjrra- 
mid. 

Note.— The triangles form the convez surfoce of the pyramid. 
When the base of a pyramid is a regular polygon, and a line drawn from 
the vertex to the middle of the base is perpendicular to the base, the pyra- 
mid is a regular pyramid. 

S93* A solid (Fig. 5) which may be formed by the 
revolution of a rectangle, as A B C D, about one of its sides, 
as A B, is a cylinder. 

ff94« A solid (Fig. 6) which may be formed by the 
revolution of a right-angled triangle, as A B M, about one 
of its sides, as A B, is a cone. 



Fig. 7. 




Frustum of a Pyramid. 



'»«®' S9S. If the upper part of 

a pyramid or of a cone is cut off 
by a plane parallel to the base, 
the part that remains (see Figps. 
1 and 8) is a frastum of the 

turn of a Cone, pyramid or cone. 



tS96« In any of the solids now defined, the shortest dis- 
tance from the highest point above the base to the plane of 
the base is the height. (See the lines A B in the preceding 

agrams.) ^^ ^ by Google 
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Note. — In a regular pyramid or in a cone, the shortett distance from 
the vertex to the perimeter (boundary) of the base is the slant heii^t 

In the frustam of a regular pyramid or of a cone, the shortest ( 
between the perimeters of the two bases is the alant height. 

597. A solid (Fig. 9) bounded by a «g- •« 

surface every part of which is equally dis* 
tant from a point within called the centre, 
is a globe or sphere. 

Note. — A circle which divides a sphere into two 
equal parts is a great circle of the sphere. A cir- ^BpbcnT 

eumference, a diameter, or a radius of a great circle of 
a sphere, are also a cirouniferenoe, a diameter, or a radius of the 
sphere itself. 

To FIND THE Contents of Souds and the Areas of thiib 
Convex Surfaces. 

KoTB. — To find the contents of a cuhe or of any rectangular solid, see 
Art 318. 

ff98* To find the Contents of a Prism or of a Cylin- 
der. It is evident that a prism or a cylinder 1 inch high contains as 
many cubic inches as there are square inches in the base, and that if 
the height is increased to 2, 3, or any number of inches, the solid con« 
tents will be increased in the same proportion. Hence, 

To find the contents of a prism or (^ a cylinder. Multiply the num' 
her of square units in the base* by the number of units in the height; 
the result will equal the number of cubic units required. 

tS90« To find the Convex Surface of ant Upright 
Prism or of a Cylinder. It is evident that if a prism or a 
cylinder is 1 inch high, its convex surface contains as many square 
inches as there are inches in the perimeter of the base, and that if the 
height is increased to 2, 3, or any number of inches, the convex surface 
will be increased in the same proportion. Hence, 

^ The units in the height must correspond with the units in the base ; 
that is, if the base is in square feet, the height must be in feet ; if the baso 
is in square inches, the height must be in inches, etc. 
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To find the convex surface of an upright prism or of a cylinder, 
Multiply the number of units in the perimeter of one of its hoses by the 
number of units in the height, 

600* To FIND THB Contents of ▲ Pyramid or of ▲ 
Cone. It can be proved that a pyramid or a cone equals ^ of a 
prism or a cylinder of the same base and height Hence, 

To find the contents of a pyramid or of a cone, Multiply the num- 
her of square units in the base by ^ of the number of units in the height. 

601* To find the Convex Surface of a Regular Pyr- 
amid OR OF A Cone. The convex surface of a regular pyramid, 
or a cone may be regarded as composed of triangles whose bases form 
the perimeter of the base of the solid, and whose height is the slant 
height of the solid. Hence, % 

To find the convex surface of a regular pyramid or of a cone, 
Multiply the number of units in the perimeter of the base by ^ of the 
number of units in the slant height, 

603* To find the Contents of the Frustum of a Pyr- 
amid OR OF A Cone. It can be proved that the frustum of a 
pyramid or a cone equals three pyramids or cones whose bases are the 
upper and lower bases of the frustum and a mean proportional be- 
tween the two, and whose height is the height of the firustum. Hence, 

To find the contents of a frustum of a pyramid or a cone. Multiply 
the sum of the number of units in each of the two bases, plus the square 
root of their product^ by ^ of the number of units in the height, 

603. To find the Convex Surface of the Frustum op 
A Regular Pyramid or of a Cone. The convex surface of each 
solid may be regarded as made up of trapezoids whose parallel sides 
form the perimeters of the bases, and whose height is the slant height 
of the frustum. Hence, 

To find the convex surface of a frustum of a regular pyramid or of 
a cone. Multiply the number of units in the sum of the perimeters of 
the two bases by ^ of the number of units in the slant height, 

604. To find the Surface of a Sphere. It can be proved 
that the surface of a sphere equals the number of units in the circumfer^ 
ence of the sphere multiplied by the number of units in the diameter, or 
equals the area ojfour great circles of the sphere.^^^^^ ^^ GoOglc 
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60ff • To FIND THE Contents of a Sphere. A sphere maj 
be regarded as composed of pyramids whose bases form the smrface of 
the sphere and whose height is the radius. Hence, 

To find the contents of a sphere, Multiply the number of units in the 
convex surface by the number of units in ^ of the radius, or in ^ of the 
diameter. 

606. Examples. 

1. How many cubic feet of air may be contained in a room 20 fl. 
long, 16 ft 6 in. wide, and 12 ft. high ? Ans. 3,960 cu. ft 

2. How many cubic feet are there in a prism 2 feet high, whose 
base contuns 3^ sq. ft ? Ans. 7 cu. ft. 

3. How many cubic feet are there in a pyramid whose slant height 
18 6^ feet and whose base is 5 feet square ? 

KoTB. — First find the perpendicular height Ans, 50 cu. ft 

4. How many square feet in the convex surface of an octagonal 
shaft of granite, each &ce of which is 9 feet long and 18 inches wide ? 

Ans. 108 sq. ft 

5. How many gallons of water will fill a circular tub which is 1^ ft 
deep and 2^ ft across the top and bottom ? Ans. 55.08 gal 

6. How many square yards in the surface of a four-sided pyramidal 
roof, the length of each side being 22 ft and the slant height 16 ft ? 

"^ Ans. 78 J sq. yds. 

7. How many square yards in the surfiu^e of a four-sided pyramidal 
roof, the length of each side being 36 feet and the highest point 7^ feet 
above the eaves ? ^n^. 156 sq. yds. 

8. How many square yards of pasteboard in 100 circular paper- 
collar boxes, each of which is 2 inches high and 4 inches across the 
bottom, the rim of the lid being ^ of an inch deep, no allowance being 
made for the thickness of the pasteboard ? Ans, 4.36^ sq. yds. 

9. How many quarts of berries can be put into a box the bottom 
of which is 14 inches square on the inside, and the top 18 inches 
square, the depth of the box being 8 Inches ? Ans. 30.6 qt.4- 

10. How many tons of hay does a conical haystack contain which 
is 32 feet around the base and 18 feet high, allowing 384 cubic feet to 
a ton ? • Ans. 1.273 T. 
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11. How many yards of cloth 22 inches wide, will be required to 
make a conical tent 12 feet high and 10 feet across, measured on the 
ground ? ' Ans, 37.128 yds. 

12. How many quarts of water will fill a cir- 
cular dish whose inside dimensions are 20 inches 
across the top, 15 inches across the bottom, 6^ 
inches slant height ? Ans, 25.16 qts. — 

13. How many square inches are there in the surface of a foot-ball 
that is 8. inches in diameter ? An$, 201.06 sq. in.-f- 

14. How many square inches of leather will cover a base-ball, 
whose circumference is 12 inches ? Ans, 45.8 sq. in.4- 

15. How many cubic feet are there in a globe, the circumference of 
which is 10 feet? Ans, 16.88 cu. ft-j- 

^Sg^ For Dictation Exercises on these examples, see " Manual and Key,** 
page 159. 



RELATIONS OF SIMILAR SURFACES ANP SOLIDa 

Similar Subfaces. 



Sin. square. 



21a.8qiiax«. 



lin. 



n 

1 sq. in. 4 sq. in. 



Osq. in. 



607« All the accom- 
panying figures corre- 
spond in form though 
they differ in size. 

Figures which corre- 
spond in form are sixnL- 
lar figures. 



608* From the above diagrams it will be seen that a 
figure 1 in. square contains 1 sq. inch ; a figure 2 in. square 
contains 4 sq. inches ; a figure 3 in. square contains 9 sq. 
inches. 

In a similar manner it may be shown that 

The areas of all similar figures are to mcfi oiher aa (he 
Bquarm cf Aeir corresponding dimeneiCTia. 
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EZAHPLBS. 

1. If the base of a triangle is 15 feet, and its area 28 sq. feet, what 
is the area of a similar triangle whose base is 45 feet ? 

Opbratiok. — From the foregoing illnstrations, we hare the proportion 

8 8 

15a:45»«288q.ft.:(^~~^^8q.ft.) An$. i528q.ft. 

2. If a room 15 feet wide can be carpeted with 20 yds. of carpet- 
ing, what is the width of a room of the same shape which can be 
carpeted with bl\ yds. of carpeting of the same widtii ? 

8 8 M 

Ofebatiok.— SO : 51^ = lb* : — ^^^^^= the square of the number 
of feet of width. ^576 = 24. ^ Ans. 24 ft. 

8. If a sheet of lead 1 ft. square costs $ 1.00, what will a sheet of 
the same kind of lead 4 ft square cost ? Ans. $ 16. 

4. If a triangle whose base is 3 rods has an area of 36 sq. rods, 
how many square rods of area has a similar triangle whose base is 5 
rods ? Ans. 100 sq. rds. 

5. If it costs $ 750 to pave a circular court whose diameter is 200 
feet, what will it cost to pave a similar court whose diameter is 60 
feet? Ans. $67.50. 

6. If a pipe 5 centimeters in diameter will drain a cistern in 2 
hours, in what time will a pipe 8 centimeters in diameter drain the 
■ame cistern, no allowance being made for friction ? Ans. 5f hrs. 

7. Two nmilar lots of land are to be mowed ; the first, which is 
800 rods wide, can be mowed in 12 hours, the second can be mowed 
in 15 hours ; what is the width of the second ? Ans. 894.42 rds.-f- 

8. If a rectangular lot of land whose widt^ is 80 feet can be seeded 
with ^ bushel of grain, what is the width of a similar lot which can be 
seeded with 4 bushels of grain ? Ans. 226.27 ft.-|- 

9. A and B have circular gardens ; the diameter of A's is 25 rods ; 
what is the diameter of B's, if its area equals \ the area of A's ? 

Ans. 11.18 rds.4- 

10. What must be the diameter of a pipe to convey away the watev 
tewTed from 100 pipes» eaph 7 inches in diameter ? Am. 70 in. 
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11. The gflding of a globe whose diameter was 4 inches cost $ 1.50 ; 
what is the diameter of a globe of which the gilding cost $ 9 ? 

Ans. 9.7979.+ 

12. 20 feet of the upper part of a conical church-spire, whose slant 
height was 74 feet, was painted for $ 20 ; what will it cost to paint the 
remainder? Ans, $253.80. 

Similar Souds. 

609« All of the accompa- 
nying diagrams represent sol- 
ids which correspond in form, 
though they differ in size. 

Solids which correspond in 
form are similar solids. 



lln. 



Sin. 



1 CO. in. 8 CO. in. 



Sin. 



\ \ \ 





















27 CO. in. 



610* From the above diagrams it will be seen that a 
cube whose edge is 1 inch contains 1 cu. inch ; a cube 
whose edge is 2 inches contains 8 cu. inches ; a cube whose 
edge is 3 inches contains 27 cu. inches. 

In a similar manner it may be shown that 

The \)olumes of all similar solids are to each other as the 
cubes of their corresponding dimensions. 

Examples. 

1. If the contents of a pyramid whose base is 10 in. sq. are 5 cu. ft., 
what are the contents of a similar pyramid whose base is 20 in. sq. ? 

Operation. — From the foregoing illustrations, we hare the proportion 
s 2 s 
108 : 208 = 5 cu. ft. : (-^^^^ cu. ft.) = 40 ca. ft. 

Ans. 40 cu. ft. 

2. If a cubical vessel whose edge is 1 ft. will contain 62| lbs. of 
water, what is the edge of a cubical vessel that will contain 50 lbs. ? 

Operation. — 62j : 50 = 1^ : ^' ^^ ^ ^ = |, the cube of the nnmher 



5 



of feet in the edge. ^ = 4^^ = .9283+ 



Ans. .9283 ft.+ 



3. If the trunk of a tree whose girth is SO inches contains 1 cord ft. 
of wood, what will a similar trunk contain whose girth is 60 inches ? 

Afuu, 8 cord It. 
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4. If the edge of a cnbe of ice which weighs 56.25 lbs. is 12 
inches, what is the edge of a cube which weighs 100 lbs. ? 

Ans, 14.53 in.-f- 

5. If a cubic vessel whose edge is 1 meter contains 1000000 grami 
of water, what weight of water will a cubic vessel contain whose edge 
is 1 centimeter? Ans. 1 gram. 

6. I have a bin in my granary which is 8 feet deep, and which 
contains 800 bushels of grain ; what must be the depth of a similar 
bin to contain 1500 bushels ? Ans. 8.699 ft-f- 



MISCELLANEOUS MEASURES. 
61 !• Mbasubembnt OF Lumber. 

If a board is 1 inch or less in thickness, its contents are estimated 
by the number of square feet in its surface. 

If a board is more than 1 inch in thickness the contents are found 
by multiplying the number of square feet in its surface by the number of 
inches in thickness. This measure is called Board Meaaura 

The contents of timber, as joist, beams, etc., are estimated by the 
foot of board rrdosure or by the cubic fooL 

Examples. 
1. Whi^t are the contents of 2 boards each of which is 12 feet long^ 
2^ feet wide at one end, 2 feet wide at the other end, and 1 inch thick ? 

NOTB. (2} ft. + 2 ft.) -«- 2 >-* 2i ft, the average width. 2| X 12 » 27. 

Ans. 27 feet 

^. What is the cost of a piece of board 7 ft long, 2 ft wide, and | 
of an inch thick, at 8 cents per foot ? 

8. How many feet^ board measure, in a piece of timber 8 ft long, 
8 in. wide, and 4 in. thick ? 

4. How many feet, board measure, in a joist 12 ft long, 8 in. wide, 
and 4 in. thick ? 
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613* Shingling and other plain work, as flooring and parfition% 
ing, are generally estimated by the square of 100 feet. K)00 shioglM 
are allowed for a square. 

013, Fainting is measured by the square yard. 

014, Plastering is measured by the square foot, square yard, or 
square of 100 ft. 

6>1S* Glazing is measured by the square foot, including the sash. 

616* Paving is measured by the square foot, or square yard. 

617* Bricklaying is generally estimated by the thousand bricks ; 
sometimes it is estimated by the square yard, square rod, or square (of 
100 ft.), allowing 1| bricks, or 12 in. in thickness. , 

A great variety of methods for measuring prevail. Some workmen 
make no allowance for doors and windows, others make allowance of 
half the space occupied by doors and windows, and others still estimate 
the exact amount o£ material and labor employed. Measurements are 
taken on the outside of walls, no allowance being inade for comers. 
£i estimating the number of bricks used, an allowance of one sixth of 
the solid contents is made for mortar. 

61 8« To FIND THE CaPACITT OF A CaSK OB BaBBiI^L. 

NoTB L — The following rule for finding the capacity of casks, though 
given here without demonstration, for want of space, may be of service. 

Add the squares of the number of inches in the head diameter^ in the 
hudff diameter^ and twice the middle diameter; multiply this sum by 
.0005667 of the number of inches in the length , and the result wUlbethe 
contents in gallons. 

Not* II. — The middle diameter is the diameter of the section midway 
between the bung and the head. It may be determined, when the staves are 
of a uniform thickness, by dividing the circumference of the section by 
3.1416, and taking out of the quotient twice the thickness of the staves. 

Example. 
1. Find the capacity, in gallons, of a cask whose length is 85 inches, 
the head diameter 25 inches, tlie Bong' diameter 52 inches, and the 
middle diameter 20 inches. Am* 98>.49 gaJ*-^* 
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61 0# Topical Rbvikw in Ratio, Pboportiox, iNyoLunoN, Efo. 

Tke pupil may present the following topics to his class, using com- 
mon illustrations, giving definitions and deriving rules from illustrative 
examples which he will solve before the class : — 

1. Ratio (Artsw 507^511); how fbnnd (Arts. 512, 513). Com^ 
pound Ratio (Art. 514), 

2. Proportion (Arts. 515, 516'). To find a missing term (Arts. 517, 
518). Deductions (Art 519> Applicationfl to Examples (Art 520). 

3. Compound Proportion with application to examples (Art 521). 

4. Partnership (Arts. 522 - 527). 

5. Involution (Arts. 628-583). 6. Evolution (Arts. 534-037). 

7. Square Root ; how to find number of terms of the root (Arts. 
638 - 540). (tens -|- units)* (Arts. 541, 542). To extract a root of 2 
terms (Art 543). To extract roots of more than 2 terms, with rule 
(Arts. 544, 545). Roots of firactional numbers (Art 546, with notes). 

8. Right-angled triangles (Arts. 550 - 552). 

9. Cube Root ; how to find number of terms of the root (Arts. 
554-556). (tens + units)* (Art. 557). To extract a root of 2 
terms (Art. 559). To extract roots of more than S terms, with rule 
(Arts. 560, 561). Roots of fractional numbers (Avt 562, with notes). 

10. Mensuration; definitioni (Artsw 565-575). 11. Area8ofpo1y« 
gons (Arts. 576-579). 12. Areas of circles (Arts. 581 -566). 

13. Solids, definitions (Arts. 588-597). 

14. Contents of solids and their convex surfilces (Arts. S&S^BM), 

15. Similar surfaces (Arts. 607, 608). 16. Similar solids (Arts. « 
609, 610). 

17« Measmrement of kmiber, etc. (Arts. 611-617). 

6SO. Gbnebal Review, No. 8. 

s^ 1. A and B bought a plantation in MissisBippi, for which A paid 
$ 6500 and B paid S 8000 ; tfiey afterwards scdd the plantation at a 
loss of ^ 2650.60 ; what was the 1^ of each ? // / 

Ans. A'aS. 1,188*20 ;Ft^ \,46Z40.^€^^ 

2. At $ 20 per M., what cost 29a boards, eiUih 7 fl. It in. Idng, 5 in 
wide, end |in. thiolr ? Am $ 1 7^82. 
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41 At S 10 per htind., what will be the cost of evei^reens placed 
18 in. apart, to border a rectangular park 20 rods long and 12 rods 
,wide? Ans. $70.40. 

'4. Find the square root of 1.02. ^' w^-c- Ans. 1.009-}- 

6. Find the cube root of 372. CuryiA^ - Ans. 7.188+ 

6. At S .90 per sq. yd., what is the cost of a concrete walk 7^ ft. 
'wide upon two sides of a comer lot 93 ft. upon one street and 79 ft. 
upon the other ? Ans. % 1S4.62J. 

7. The first term of a proportion is 22 and the ratio If ; what is the 
second term? Ans. 14. 

8. What is the length of the minute-hand of a clock which de- 
scribes a circle whose circumference is 2 ft. in length ? 

Ans. .818 ft+ or 8.8 in.+ 

9. What are the solid contents of a cone the diameter of whose 
base is 12 ft. and whose slant height is 15 ft. ? Ans. 518.277 cu. ft.-|- 

10. How many acres are there in a farm two of whose sides are 
parallel, 34 ch. and 22 ch. in length respectively, the distance between 
them being 30 ch. ? Ans. 84 A. 

11. If a cannon-ball whose diameter is 4 in. weighs 8 lbs., what is 
the weight of a cannon-ball whose diameter is 12 in. ? Ans. 7X^ lb. 

12. What must be the width of a rectangular tin pipe whose depth 
b 2 in. that its capacity shall equal that of a circular pipe whose 
diameter is 6 in. ? Ans. 14.187 in.-|- 

2(3^ '" Perform the abore examples, substituting 3 for 2 in each example. 
For other dictations on this Review, see "Manual/' page 161. 

63 1* Miscellaneous Examples. 

1. In how many days will a steamer go from New York to Liver- 
pool, a distance of 3500 miles, if she goes at the rate of 12 miles per 
hour? Ans. 12d. 3|h. 

2. Make and receipt a bill for the following items : — 
17468 bricks at $18.75 per M. 

4250 shingles at $ 3.62^ per M. 

1200 laths at $.33^ per G. Ans. $346.93. 

' 8. The interest of a certain sum for 1 y. 6 m. is $ 67.20 ; what is the 
interest of the same sum for 10 m. ? 

«. 4; What coot a quarter-^ttctbu of government land at $12.40 per,/ 
acre ? Anis. $ 1,984. JA1^^ 
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5. A watch wliich loses 1 m. 5 sec. a day is found afler a journey 
of 3 days to be 1 h. 7 m. too iast ; how many degrees of £. or W. 
longitude must have been travelled ? Ans, 1 7° 33' 45" W. 

6. What is the equated time for paying $200 diie Sept 15, $400 
due Oct. 3, and $ 280 due Oct. 18 ? ' " Ans. Oct 4. ^ 

7. What was the cost of a piece of cloth containing 28^ yds. on 
which a tailor lost 2^% by selling it at 12^ cents per yd. less ihan cost ? 

Arts. $ 141.25. 

8. When $ 40.40 is paid for 5.05 tons of coal, 2000 lbs. to the ton, 
which cost, including freight, etc., $ 5.60 per ton of 2240 lbs., what % 
of profit is made ? Ans. 60%. 

9. It is estimated that the coal-beds near Pittsburg contain 54 
billions of tons of workable coal ; at $ 2 per ton, how many debts 
equal to the national debt, $ 2,480,000,000 (July, 1869), would this 
coal pay? Ans. 43: Rem. $1,360,000,000. 

10. If the annual product of the gold-mines of California is 
$ 100,000,000, in how many years would the gold product of Cali- 
fornia pay for the above-mentioned coal ? Ans. 1,080 yrs. 

11. At $ .30 per hund. for laths, what will the laths cost to cover 
the walls and ceiling of a room 24 ft long, 18 fl. wide, and 10 ft. high, 
deducting \ for openings, and allowing 100 laths to lay 5 sq. yds. ? 

Ans. $6.78. 

12. A woman bought a sewing-machine, paying -^ of the price 
down, and promising to pay -^ of the remainder each month after- 
wards ; when she had made 5 monthly payments she still owed $ 40 , 
what was the cost of the machine ? Ans. $ 75. 

13. How many cubic feet of stone will be required to lay a cellar 
wall 2 ft thick, to enclose a cellar 15 ft long, 12 ft. wide, and 8 ft 
deep ? Ans. 992 cu. ft. 

14. What is the cost of removing the earth for the above-mentioned 
cellar and wall at 45 cts. per cu. yd. ? Ans. $ 40.53. 

15. At a concert, $ 275 was received for 1700 tickets ; there were 
^ as many tickets for adults as for children, and the price of the chil- 
dren's ticket was f the price of the adults' ; what was the price of 
each? 
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16. If one «ore of land prodoees 500 bashelfl «if onioBB, which sell 
mt an average of $ 1.12^ a bushel, how manjr acres most be cnltirated 
when the price of onions is doubled and the yield } as great, lAkot the 
value of the crop may be $ 600 ? Ans. | ^ 

17. Which is the better investment, stock at 12% discount which 
pays 6%, or stock %% ^% pr^miwn which pays 7% ? 

Ans. The latter, which yield? ^i^% wJiile the former yields^^%. 

' V6, A note !br % 5000, dated Jan. 19, 1869, on 3 mo., was discount- 
ed at the First National Bank, IVovidence, at 10% on the day of its 
dale ; what were the proceeds ? Aw, $-4,870.83. 

19. A railroad corporation declares a 6% dividend, payable in stock 
at $ 100 per share ; to how many additional eftiares will a stockhcdder 
be entitled who previously hdd 50 shares ? 

20. A drover sold a yoke of oxen at $ 225 each ; on one ox he 
gained 20%, and on one ox he lost 20% ; what did he gain or lose on 
the yoke ? Am. Lose $ 18.75. 

21. What will be gained by hiring $ 1000 for 1 year, in New York, 
at the legal rate, transmitting it by draft to St. Louis, purchased at J% 
premlura, and loaning it at the highest rate allowed at the latter 
place? Ans, $27.50. 

2?. If 1 silver rouble of St. Petersburg is equal to 38J pence ster- 
ling, and £ 1 sterling to $4.84 U. S. money, tow many roubles of St. 
Petersburg may be bought for $ 185.13 U. S. naoney ? Ans, 240. 

2d. My oorreipondent at Boston sold on my account 40 bales of 
cotton, averaging 420 lbs. per bale, at 20 cents per pound- After 
deducting charges, $140.60, and his commbsion of •^% upon the sale, 
with the net proceeds he purchased a draft for remittance at \% pre- 
mium ; what was the face of the draft? Ans, $3,194.61. 

24. How many square feet of glass in the roof, ends, and front of a 
greenhouse, the length of the house being 40 fc, the width 24 ft., the 
height of the back wall being 14 ft., and of the front 4 ft. ? 

Ans, 1,632 sq. ft 

25. One fourth of a lot of hats, purchased at $ 9 per doz., were 
spoiled in transporting ; at what price per hat must the remainder be 
sold that 10% may be cleared on the purchase ? 
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26. If the pyramid of Cheops in Eg3rpt, which is said to contain 
82,111,000 cu. ft of masonry, could be arranged in a solid cubical 
pile, what would be the length of one of its edges ? Ans. 434.6 ft-|- 

27. What is the lengtjh.of.one side of a square table-cover whose 
comers hang 2 ft. from the edge of a round table which is 4 fc 
across ? Ans. 5.65 ft-|- 

28. The corners pf a checker-board just reach the edge of a round 
table upon which it lies; the board being 2 ffc. square, how many 
square ieet are there in the surface of the table ? Am, 6.28 sq. ft,-^ 

29. T^ere are three cub^ whose diameters are refpectively 10, 12, 
and 15 inches; what is the diameter of a cube of the same material 
whose weight is equal to that of the three ? Ans. 18.27 in.-}- 

30. Wishing to use $ 800 for € months, Lee i)orrowed $ 400 of A 
for the first 2 months, and H^ 400 of B for the next 4 months ; he also 
borrowed $ 300 of C for 3 months and $ 500 of D for 3 months, 
promising half of his gains for the use of the money. He gained 
$ 1 800 ; what should each person receive ? 

A, $ 150 ; B, $ 800 ; C, $ 168.76 ; D, $ 2^1.25. 

31. A agreed to contribute for the building of a chapel $ 10 on a 
certain Sabbath, S 20 on the next, $ 30 on the next, and so on for 
6 ma B said as he was not so wealthy as A, he would contribute 
5 cts. on the firet Sabbath, and make his contribution on each suc- 
ceeding Sabbath for 6 mo. double that of the preceding. If each kept 
his promise, what was the contribution of each on the last Sabbath ? 
What was the amount of the contribution <^ each ? 

. f A's, $260; $3,510. 

' t B's, $ 1,677,721.60 ; $ 3,355,443.15. 

32. X and Y commenced business on the 1st of Jan. X contributed 
$ 4000 to the capital and Y $ 6000. By contract gains or losses 
were to be shared equally, interest at 6% on each investment was to 
be allowed, and interest on all sums withdrawn by either party was 
to be deducted. X drew out $ 200, July 3d, $ 300, Sept 10, and 
$ 300, Dec. 1. Y drew out $ 500, July 3d, $ 500, Oct Ist, and 
$ 200, Dec. 6. At the end of the year their resources were $ 18020, 
and their lialniities $ 7340 ; what was the net capital due to each ? 

Ans. X's, $4,485.11; Y*8, $6,194.89. 
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CoNTRACnONS DT MULTIPLICATION AND DIVISION. 

Note to ths Tbachsb. — Some prooessea for abbreviating the oper» 
tions of multiplication and division have been illustrated in Arts. 79, 85, 
104, and 106. Some additional processes are indicated below. The appro- 
priate illnstrations will suggest themselves to the teacher. 

633. To Multiply bt 9, 99, 999, etc. 

9 being one less than 10, 99 one less than 100, 999 one leas tlum 
1000, etc., 

To moltiplj bj tmj number whose digits are all 9*8, Annex as many 
zeros to the expression for the m%dtiplicand as there are 9*s in the ca> 
pressian for the multiplier, and take out of the product thus expressed a 
number equal to the multiplicand. 

Examples. 

1. 48 X 99 == ? (4800 — 48 = 4257) Ans. 4,257. 

2. 584 X 999 » ? Ans. 588,416.1 4. 54 X 999999 » ? 

3. 288 X 9999 « ? | 5. 70089 X 99999 ^ ? 

6. 69 X 998 = ? (69000 — 69 X 2) Ans. 68,862. 

7. 549 X 9990 = ? (5490000 — 549 X 10) Ans, 5,484,510. 

633. To Multiply by a Gompositb Number. 

Separate the multtplter into convenient factors, multiply the mvilttplif 
eand by one of the factors, and that product by another factor, and so on 
till all the factors are emjjloyed; the last product toill be the answer. 

Examples. 

1. 52 X 24 » ? (52 X 3 X S » 1248) Ans. 1,24& 

2. 4307 X 36 » ? 14. 4079 X 121 •-« ? 
S. 894X^ — ? 1 6. 8931 Xl^»^? 
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624. To Multiply by the Aliquot Parts op 10, 100, etc. 
Multiply by 10, 100, 1000, e/c, as the case may require, and (hen find 
the required part ; thus, 

(1.) To multiply by 5, multiply by 10 and divide the product by 2. 
(2.) To multiply by 25, multiply by 100 and divide the product by 4. 
(3.) To multiply by 125, multiply by 1000 and divide the product by 8. 
(4.) To multiply by 33}, multiply by 100 and divide the product by 3. 
(5.) To multiply by 16}, multiply by 100 and divide the product by 6^ 
(6.) To multiply by 12^, multiply by 100 and divide the product by 8. 



1. 868 X 5 — ? 

2. 7009 X 12i«? 
8. 9075 X 3| = ? 



Examples. 

4. 87450 X 16| =- ? 
6. 50798 X 125 == ? 
6. 92687 X 83} » ? 



63S* To DIVIDE BY THE AlIQUOT PaRTS OF 10, 100, ETC. 

(1.) To divide by 5, divide by 10 and multiply the quotient by 2. 

(2.) To divide by 25, divide by 100 and multiply the quotient by 4. 

(3.) To divide by 125, divide by 1000 and multiply the quotient by 8. 

(4.) To divide by 88}, divide by 100 and multiply the quotient by 8. 

(5.) To divide by 16}, divide by 100 and multiply the quotient by 6. 

(6.) To divide by 166}, divide by 1000 and multiply the quotient by 6. 

Examples. 

1. 868 -4- 25 — ? I 8. 80764 ^ 50 — ? 

2. 8456-7-12}—? I 4. 9876 -^ 166} »> ? 

jQ^ For further contractions, see ** Manual," page 162. 

ANNUAL INTEREST. 

^ gQQ Portsmovihy N'ov, 18, 1865, 

On demand, I promise to pay Z. 2). Spaulding, or order^ 
Eight hundred dollars, tvith interest annually. Value received. 

Edtoard Linton. 

In New Hampshire and in Vermont, on notes written as the above, 
"^ with interest annually," each year's interest that is not paid when 
due draws interest for the time it remains unpaid. The total ol 
intereit accruing upon tuch a note is called Annual Interest 
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£9fi. Ix.L. Ex. If no interest is paid vpon <^e foregoii^ note 
previouslj, what is the amount of the note July 54, 1869 ? 

OPERATION. 

Principal on interest from Nov. 18, 1865, • . . . $800.00 

Interest on $ 800 to July 24, 1869 (3 y. 8 m. i6 d.), . . 17680 

Ayear'sinterest, $48, is due and on interest ixOnmt, 

(1.) from Nov. 18, 1866, to July 24, 1869, 2 y. 8 m. 6 d., $7,728 

(?.) from Nov, 18, 1867, to July 24, 1869, 1 y. 8 m. 6 d., 4.848 

(3.) from Nov. 18, 1868, to July 24, 1869, 8 m. 6d. , 1,968 

which equals the interest of $ 48 for 5 y. m. 18 d. 14.54 

Amount due July 24, 1869 $991.34 

From the above may be derived the following 

RuLB.--To cojcpuTv AimuAL Iittbbbst: Compute inier^t on i^ prin- 
dpal/or the entire time it is on interest. Compute also interest on ecxchyear'g 
interest for t/te time it remains unpaid. 

The sum of the interests thus found will be the annual interest. The principal 
with this interest wiU be the amount at annual interest. 

NoTjB. — To abbreviate the process (instead of computing interest on 
each year's mterest separately), compute interest on one year*s interest for a 
period of time equal to the sum of aU the periods of time for which a tfear^g 
interest remains unpaid. 

Examples. 

1. What is the amount at annual interest of $ 420 from Feb. I, 1864, to 
June 1, 1869, at 6% ? Ans. $ 572.04. 

2. What amount is due Oct. 15, 1869, on a note for $750, dated June 20, 
1866, with interest ^annually, at 6% 1 4.ns. $ 910.06. 

3. What is the amount of $468.50 for 4y. 10 m. 8d., at 5% annual 
interest? Ans. $593.28. 

A27* Annual iNTBuiiST with Partial Payments. 

In case partial pa3nnent8 are made upon notes or other obligations 
drawing annual interest, the Allowing is the 
Vermont Rule. 

1. Compute annual interest upon the principal to the end of the frst year in 
^ich any payments are made ; also compute interest upon the payment or pay* 
wentsjrom the time they are made to Me end of the year. 

fi. Apply the amomnt €f such payment or payments Jirttta caned am/ intePists 
that may *am€im'mthipm the ymxrlyintmmUrt^^ 4/tmly »rtiwrt 

thtmsdwes, and then towards the payment of the principal 
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3. Proceed in the tame way with succeeding payments, computing, however, no 
interest beyond the time of settlement 

The New Hampshire Buus 
is the same as the foregoing, with the foUowing provisioii : — 

If at the time of any payment no interest is due except what is aeeruing during 
the year, and the payment or payments are less than the interest due at the end if 
the year, deduct such payment or payments at the end of the year, without interest 
added, 

III. Example. 
Find the amount due on the following note Jan. 1, 1869, interest at 6% 
bj the Vennont and by the New Hampshire Bole : — 

$ 1000. March 9, 1865. 

On demand, I promise to pay the bearer one thousand dollars 
for value received, with interest annually, at 6%. C. A. Mbacham. 

Indorsements. — Nov. 19, 1865, $ 204 ; March 3, 1867, $ 50 ; 
June 15, 1868, $600; Nov. 1, 1868, $85. 

Ans. Vt $243.25; N. H $243.31. 

OPERATION. By Vt Rule. By N. H. Roto. 

Principal, March 9, 1865, . . . $1000.00 $1000.00 

Interest to March 9, 1866 (1 year), . . 60.00 60.00 

1st payment, Nov. 19, 1865, . 
Interest to March 9, 1866 (3 m. 18 d.). 

New Principal, March 9, 1866, 
Interest to March 9, 1867 (1 year), . 

2d payment, March 3, 1867, . 
Interest to March 9, 1867 (6 days), . 

New Principal, March 9, 1867, 
Interest to March 9, 1868 (I year), . 
Interest to Jan. 1, 1869 (9 m. 23 d.), 
Interest on 1 year's interest ($51,205), 
to Jan. 1, 1869 (9 m. 23 d.), 

3d payment, June 15, 1868, . 
Interest to Jan. 1, 1869 (6 m. 17 d.), 
4th payment, Nov. 1, 1868, 
Interest to Jan. 1, 1869 (2 m.), . 

Balance d«B^ . . . 1^243.25 $243,305 

Ans Vt., 243.25; N. H., $243.31. 
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Example. 

A note dated at Lancaster, N. H., Mar. 1, 1865, was given for $4000 
with annual interest at 6%. On this note were the following 

Indorsbmbmts. — Reoeiyed Oct. 1, 1867, $2000. Nov. 1, 1868, $100. 

What balance was due Jan. 1, 1869, by Vermont Rule ? by New Hamp- 
shire Rule ? Am. Yt., $ 2,747.86 ; N. H., $ 2,748.86. 

638. The foHowing is the 

Connecticut Rule for Partial Payments. 

1. When a year's interest ar more has accrued at the time of a payment^ and 
always in case of the last payment, foUow the Unitbd States Rule. (Art 
478.) 

2. When LESS than a year's interest has accrued at the time of a payment, 
exce/jt it be the last payment, Jind the difference between the amount of the princi- 
pal/or an ENTIRB year, and the amount of the payment for the balance of a year 
after it is made ; this difference will form the new principal. 

3. If the interest which has arisen at the time of a payment exceeds the pay^ 
went, compute interest upon the principal only. 

A note, dated March 9, 1866, is given for $ 852.26 on interest at 
6%, with the following 

Indorsements: --March 3, 1867, $50; June 15, 1868, $600; 
Nov. 1, 1868, $ 85. 

What was the balance due Jan. 1, 1869, by the Connecticut Rule ? 

OPERATION. 

Prinrfpal, March 9, 1866, $852.26 

Interest to March 9, 1867 (1 year), 51.135 

903.395 
1st payment (being less than interest), .... 50.00 

New Principal, March 9, 1867, 853.395 

Interest to June 15, 1868 (1 y. 3 m. 6 d.), .... 64.858 

918.253 
Sd payment, 600.00^ 

New Principal, June 15, 1868, 318.253 

Interest to Jan. 1, 1869 (6 m. 17 d.), .... 10.449 

328.702 

3d payment, Nov. 1, 1868, $85.00 

Interest to Jan. 1, 1869 (2 m.), ... .85 

85.850 



BalaaoedueJan. 1, 1869» . . $242,852 

Ans. $242.85. 
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629* Miscellaneous Examples. 

[Pzindpally selected from Waltons' Written Arithmetic, but so modified as to gire re- 
sults wholly different fit>m those of the original examples.] 

1. A man gave to his eldest son $ 3575, to bis youngest son $ 4680, 
and to bis daughter $ 2495 less than to the youngest son ; his whole 
property was worth $ 20500 ; what sum remained ? 

2. The difference between two numbers is 95478. The larger 
number is 148765 ; what is the smaller ? 

3. Out of what number must three 846's be taken to leave 15684 ? 

4. I have four corn-bins, containing severally 63 bushels, 75 bushels, 
87 bushels, and 29 bushels. There are 4 pecks in a bushel How 
many pecks do they all hold ? 

5. Paid $ 35328 for 736 acres of land; find the price per acre. 

6. If 446 is one factor, and 28544 the product, what is the other 
factor ? 

7. A dividend is 76986, and the divisor 4277 ; what is the quotient ? 

8. Smith & Co. consume 74 tons of coal in a year ; how much more 
must they pay for their coal in 1868, when coal was $ 14 a ton, than in 
1869, when it is $ 9 a ton ? \ 

9. Bought 3 dozen pigeons at $ .85 per dozen, 2 dozen at $ 1.10 
per dozen, and 1 dozen for $ .90. What should I pay ? 

10. Bought 2 pieces of flannel, each containing 62 yards, for $ 39.68, 
and sold them for 48 cents per yard. What did I gain ? 

11. If 60 barrels of apples were bought for $200 and sold for 
$ 350, what would be gained by selling 45 barrels at the same rate ? 

12. If a certain piece of work can be performed by 350 men in 14 
weeks, how many more must be employed to perform it in a week ? 

13. A garrison of 10000 men have provisions to last them 6 weeks ; 
if 2500 men be killed in a sally, how long will the provisions last the 
remainder ? 

14. If 9872 is the multiplicand, and half that number the multiplier, 
what is the product ? 

15. If 9665592 is the product, and 1208199 the multiplicand, what 
U the multiplier ? 

16. If 700150 18 the divisor, and 8685 the quotient^ what is the divi- 
ded? 
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17. What is the width of the widest carpeting that will exactly fit 
either of two halis, 45 feet and 83 feet wide respectively ? 

18. What is the width of the narrowest street, across which step- 
ping-stones either 4, 6, or 8 feet long will exactly reach ? 

19. If a bar of iron 8 feet long weighs 86 pounds, what will a bar 
of the same size around and 140 feet long weigh ? 

20. If the work of 8 men is equal to the work of 9 boys, how many 
men's work will equal the work of 63 boys ? 

21. If 12 men consume a barrel of flour in 6 weeks, how long wimld 
it last 9 men ? 

22. If the interest of $ 650 for 12 months is S 52, what is the interest 
of three times that sum for eight months ? 

23. If $ 1^ will purchase 12 yards of cloth, how many yards will 
$ 40 purchase ? 

24. At { of a dollar a dozen, how many eggs can be bought for 10 
dollars ? 

25. Having lost ^ of my money in trade, I now have $ 2476.10 ; 
what had I at first ? 

26. A body of 4800 troops has ^ as many cavaliy as infimtry ; what 
is the number of each ? 

27. In counting his fowls, a farmer finds that he has 396 in all, 
which is ^ less than he had the previous year; how many had he 
then? 

28. A can perform a journey on foot in 7^ days ; what part of it 
can he perform in 1| days ? 

29. A and B hired a pasture together. A pastured 12 cows, and 
B 18 cows in it ; what part of the price should each pay ? 

80. How much will be left of a piece of cloth containing 9 yards^ 
.--^^fler cutting out of it 2 vests and a coat, allowing } of a yard for a 

vest and 4^ yards for a coat ? 
^ 31. What do I receive per pound by selling \h\ pounds of coffee 

for $6}? 

' 32. Bought 4 of an acre of land for $40.75 ; what would 1 acre 
cost at the same rate ? 

S3. What costs 5 pieces of calico, 37^ yards in a piece, at \^\ cents 
per yard ? 
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-' 34. Sold my house and farm of 37f acres for $6150; allowing 
$ S500 for the hopse* what did I receive per acre for the land ? 

35. Uow long will a barrel of flour last a family of 7 persons, if it 
lasts 3 persons 4^ months ? 

36. What number is that which diminished by <^ of 1 will leave a 
remainder of ^ ? 

37. What ^umber is that to which if you add 8{, the sum will be 
124f? 

88. How long will 200 pounds of qieat last 7 per8<»)8 at the rate of 
2f pounds a day for each person ? 

39. If a man can build df rods (^ a wall in a day, how much can 
he build in 6^ days ? 

40. How many bushels of wheat can a man purchase for $2724|, 
at 81{ cents per bushel ? 

41. If I buy 325 bushels of com at 41} cents per bushel, and sell 
it at 52^ cents per bushel, what do I gain ? 

42. Owning | of a paper-mill, I sold \ of my share to $2750; 
what is the value of the whole mill at the same rate ? 

43. When hay was $ 25 per ton, I gave | of a ton for 1} tons (^ 
coal ; what was the coal worth per ton ? 

44. If I of a yard of cloth will pay for 6 hats worth $ 9| per dozen, 
what is the price of the cloth per yard ? 

45. If a man walks 8^ miles in *2\ hours, how far will he walk in 
.4| hours? 

46. If I of { of a ship cost $ 42000, what is | of her worth ? 

47. ^ of my money is in gold, \ of the remainder in silver, and the 
balance, $ 420, is in bank-notes; how much money h^tve I in all ? 

48. A, B, and C shared $ 102 among them, so that A had $17 
more than B, and B had $ 8 more than C ; what had each ? 

49. Bought a horse and saddle for $ 95, giving f as much i<x the 
saddle as for the horse ; what was the cost of each ? 

50. A certain piece of work can be performed by A in 9 days, by 
^B in 12 days, and by C in 15 days ; in what time can all do it, working 

together ? 

51. In what time can A and B do it together? 

52. In what tiate ean A and € doit together? 



Digitized by 



Googk 



828 APPENDIX. IPart n. 

53. In what time can B and C do the above-named work together 7 

54. If A and B can slate a roof in 5^ days, and A, B, and C can 
do it in 3^ days, in what time can C do it alone ? 

55. What will it cost to fence both sides of a road, 26 r. 2 yd, long, 
at $.75 per yd.? , 

56. What are 2 A 135 r. 3 y. 8 ft of land worth at 20 cents a foot? 

57. A garden containing | of an acre measures on one side 190 
feet ; required the length of the other side. 

58. What will be the cost of oil-cloth to cover a floor 24 feet by 
16^ feet, at 75 cents per square yard ? 

59. Sold 8 bn. 3 pk. 5 qt of peaches for $ 8.75 ; what did I receive 
per quart ? 

60. How many hoars in the 1st century ? 

61. How many days from March 1st, 1859, to January 1st, 1864 ? 

62. What is the time in years, days, etc., from November 19, 1860, 
18 min. of 4, P. M., to April 9, 1863, 10 min. past 2, P. M.? 

63. How much land have I in 4 pastures, the Ist containing 7 A. 
88 r. 13 yd., the 2d, 15 A 146 r., the 3d, 22 A 52 r. 18 yd., and the 
4th, 5 A. 9 r. 2 yd. ? 

64. If a car runs 18 m. 149 r. 2 J yd. in J of an hour, how far will it 
run in 9 h. ? 

65. How many bins, each containing 63 bu. 1 pk. will be required to 
bold 885 bu. 2 pk. of potatoes ? 

66. At $ 9 a cord, what cost a pile of wood 33 ft. long, 8 ft 10 in. 
high, and 4 ft wide ? 

67. What will be the cost of fencing a lot of land 20 rods by 260 
rods, at 37^ cts. per foot ? 

68. How many yards of carpeting 1^ yd. wide will cover a floor 16 
feet square ? 

69. If a cotton-mill can make 1200 yds. of cloth per hour, how 
many yards could be made by working 8 hours a day from July 7th 
to January 4th, allowing for 26 Sabbaths ? 

70. Divide 30 miles by 7, carrying out the quotient to the lowest 
denomination. 

71. Of a pile of wood 48 ft long, 4 ft high, and 4 ft wide, th*»re 
was sold at one time 8 cd. 5 cd. ft ; at another 2 od. 82 cu. ft. ; what 
was the remainder worth at $ 8 per cord ? 
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72. A floor SO ft. b^r 24 ft is to be covered with carpeting f of a 
yard wide. How many yards will be required ? 

7S. How many barreb of 31 gallons each will be contained in a 
water-tank 7 ft. square and lift, deep ? 

74. When it is 1 o'clock, A. M. at A, which b 44** 15' 2" W. long., 
what b the lime at B, which is 8° 4' 40" E. long ? 

75. Add f of the month of February, 1860, to | of the days from 
February 15, 1861, to May 6, 1861 ? 

76. How many paving-stones 12 in. by 8 in. will be required to pave 
a street 27 rods long by 50 ft. wide ? 

77. When snow b uniformly 9 inches deep, how many cubic feet 
are there on one acre of land ? 

78. How many square feet in a walk around a garden inside and 
next to the fence, the garden being 27^ rods long, 20^ rods wide, the 
walk being 8 feet wide ? 

79. What cost 12 bu. 2 pks. of plums at $ .08 a pint ? 

80. What cost 2 qts. 1^ pts. of oil at $ 2.12 per gallon ? 

81. How many cu. ft. of space in a cellar measuring on the inside 
of the wall 5 yd. 1 ft. in length, 5 yd. in width, and 10 ft. in depth ? 

82. What is the difference of time in two places whose longitudes 
diff*er 9^ 8' 4" ? 

88. When the difference of time b 5 h. 4 m. 7 s., what b the differ- 
ence of longitude between two places ? 

84. The difference between two numbers b 6.797, the less being 
9874.08 ; what b the greater ? 

85. The difference between two numbers b 298.75, the larger being 
1909 ; required the smaller. 

86. Divide 18.2 by 10 ; multiply that result by 100 ; divide that by 
1000 ; multiply that by 10, and that by 10, and find the sum of the 
results? 

87. What is the cost of whitewashing the ceiling of a room 18.75 
yd. long, 12.82 yd. wide, at $ .015 per sq. yd. ? 

88. Divide 600 by .012, multiply the quotient by .05, and by that 
product divide .005. 

89. Change to decimals, and add, f , xUlrf ^^zhf 
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90. Cbange 60 CQ. ft. to th« decimal of a eori. 

91. Change 87 rd. 12 ft. to the decimal of a mile. 

92. What b tiie amount of 8.75 tons, .085 tons, 11. 7| tons, and 
775 lbs.? 

93. If 253 7.5 feet of boards cost S 240.555, what is the price per M. ? 

94. How many cords in a load of wood, 6.5 ft. long, 4.8 ft. wide, 
and 4.2^ ft. high ? 

95. What is the cost of fencing 180 rd. 3 yd. 2 ft. of ipad, both 
sides, at $ 2.25 per rd. ? 

96. Multiply 675 by ^, the product by 100 ; divide the 1^ prod- 
uct by 1000, this quotient by | ; and add ^e four results. 

97. Out of 1 lb. take .0678 lb. 

98. Multiply 30.5^ by .056J. 

99. What is the cost of 3 pk. 7 qt of peas, at $ 4.85 per ^Kfj^^l? 

100. Change 10 h. 12 m. to the fractional part of a dajr. 

101. What is the 6th power of .09 ? 

102. Change 2.1 pt. to the decimal of a peck. 
108. What IB 25% of 125% of 75% <rf 384 inches ? 

104. The owner of a field of wheat allows 8^% of the wheat for 
harvesting ; what will be the owner's share if 88 bushels are harvested ? 

105. A and B had each $ 2600 bequeathed to them. A guned 
25% on his bequest, and B lost 12}% of his bequest. How much had 
each then? 

106. Having lost 33^% of my money, I have $ 84 remidiiing ; nduit 
had I at first? 

107. An attorney receives S 1.26 for colleotiiig a bill which k ^% of 
the bill ; what was the amount of the bill ? 

108. Drew out 25% of my depodt in a bank ; of this I have spent 
$ 500, which is 8% of what I drew out; what have I remaining in the 
bank? 

109. What per cent of one score is 1 6az, ? 

110. What per cent of £ 2 is 1 s. ? 

111. 9 gal leaked out of a cask containing 120 gaL of oil; what 
per cent was lost V 
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112. A field which ^rielded 90 bu. of rye last year, yi^ds 
this year ; what is the gain per cent ? 

113. If wood, which should be cut 4 ft. in lengthy falls short 4 in., 
what per cent should be deducted from the price ? 

114. What must I ask apiece for lamps that cost $ 4 a doz., that I 
may make 50% ? 

115. Sold a carriage for $240, which was 20% less than it cost ; re- 
quired the cost. 

116. Lost $20 by selling goods at 25% below cost ; what was the 
cost? 

11 7. What was my property worth 10 years ifgo, if it has since in- 
creased 100%, and \t is now worth S 6000 ? 

118. What must be the amount of my sales for a year, that I may 
clear $ 800 at a profit of 25% ? 

119. Bought paper at $ 2.75 per ream, and sdd it at 20 cents per 
quire ; what per cent did I gain ? 

120. What % is lost by selling a lot of goods for | of their cost ? 

121. What % is gained by selling a lot of goods for thrice their cost ? 

122. Bought a cow far $87.50, which was 25% more than her real 
worth ; what was her worth ? 

123. In settling with a person Jan. 1, 1859, I found I owed htm 
$ 487.20 ; for this sum I ^a^e my note on interest at 7% ; what should 

I pay to discharge this note Oct. 20, 1859 ? / ^ ^\ i ^ ^ f <'^ 

124. Suppose a note for $1958.42, dated Avg. 9, 1851, to be on 
interest at 6% till Feb. 15, 1852, when a payment of $1732.59 is 
made ; what sum will remain due ? 

125. What is the amount of $ 250- for 1 y. B m. 18 d., ftt 8% per 
annum, interest compounding semiannually ? 

^126. What is the true discount ^ S 661.87^ fiwr 8 m. 15 d. at 7% ? / • ' */ 
— ^ 127. A bill for $ 240 is dated June 1, 1860, due in 8 m. Ifijd. ; 1-^ ^^* 
what money will discharge it at date, by true discount at 10% ? K^/ : 
— 128. What is the value, by true discount at 5%, of a bill for $ 189.50^^'^}^'^' "^ ^ 
Bee. 11, 1863, which is dated Sept 9, 1863, and given for 1 year? 
-^ 129. Find the bank discount on a 60 days' note for $ 500, ( 
May 10, and discounted June 9 at 6%. U. » "\ 0* 



,datea 

Digitized by VjOOQ IC 



A 



882 APPENDIX. [Part IL 

ISO. A trader ^uys 450 pairs of shoes at $ .75 a pair cash, and im- 
mediately sells them at S 90 on a note payable in 4 months without 
/ interest; suppose he gets his note discounted at a bank for the 4 
months at 6%, what will he have made ? ^ ^ # J^f "5 ♦ 
/ 181. For what must a note, dated Sept. 1, 1860, on 4 months, be 
^ven to yield at its date $ 600, when interest is 7% ? Ans. $ 614.95. 
\^132. What cash must be paid to discharge the above note at its 
date by true present worth ( wi-th o ut giauc) ? / 7 / 

^-133. What would be the avails of it at a bank Dec. 5, 1860 ? Ifl^^jf^ 
■ \'/ 134. What would be its cash value March 17, 1861 ? (^ Z ff . ^ Y 
-^135. What would be the true discount on it Nov. 5, 1860 ? ♦ ^ • 7 Z/ 
.136. What would be the bank discount on it Nov. 6, 1860 ? V ; 7 ^ 
Xl37. Change 25%, 16|%, 37^%, 95%, and 83J% to their smallest 
terms, and give their sum io a common fractional number. 
y\l38. What is the simple interest of $300 from May 5, 1860, to 
Eeb. 2, 1862, at 2^% a month ? ?'/J'^Y. 

\ 139. What is the amount of $ 271.86 at compound interest, for 
2 y. 6 m. at 8% ? 

140. What is the amount at simple interest of £ 6 4 s. 6d. for 2 y. 
1^ 5% ? (Change 4 s. 6 d. to decimal of a £.) 

A 141. The interest of % 400 for a certain time at 6% was $ 90 ; what 
was the time ? 

V142. Given a note for $ 2400, dated Sept. 5, 1862, on which were 
id $50 Jan. 29, 1868, $500 July 1, 1864. The note being on in- 
terest at 6% from its date, what was due Sept. 5, 1864 ? 

\ 143. When gold is at a premium of 25%, what must be paid for 

$375 of gold? 
^^ 144. What are the net proceeds from the sale of 1260 barrels flour, 
:' at $ 9 50 per bbl., charges for freight and storage being 40 c. per bbl., 

commission for selling being 2%, and for guaranteeing sales 1^% ? 

145. If I buy 12 shares of stock, originally worth $100, at 18% 
above par, and sell it at 7% below par, what do I lose ? 

146. How many shares of stock at $ 100 each can a broker pur- 
chase with a remittance of $ 525, allowing himself a brokerage of 5% *i ^ 

147. Insured | of a store valued at $ 15000 at |%, and paid $ 1 for 
the polTcy. What amount was paid ? 

* Without grace; see example 132. yGoOglc 
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148. What is the equated time for paying $ 50 due in 5 m. from 
May 14, 1863, $ 35 due in 4 m., and $ 25 due in 3 m. from the same 
date? 

149. A owes 3 $ 2000 Oct. 5 ; if he should pay S 1500 of it Sept 
8, at what time should the balance be paid ? 

150. What is the specific duty, at 25 cents per gallon, on 25 barrels 
spirits turpentine, containing 32 gallons each, 5% being deducted for 
leakage ? 

151. My city tax is 1^%, my State tax .15%, my poll tax $ 2 ; the 
sum of my taxes is $ 11 7.50 ; on what sum am I taxed ? 

152. A house which cost $ 6000 rents for $ 600 a year ; if $ 80 be 
deducted for taxes, etc., what per cent does the investment pay ? 

153. I received $ 73.50 for the use of $ 150 a certain time at 7%. 
Required the time. 

154. Lent a certain sum for 1 y. 6 m. at 9%; the interest being 
$ 9.45, what was the sum ? 

155. What principal will amount to $ 63.25 in 1 y. 3 m. at 6%? 

156. What must be the face of a note, which, discounted at a bank 
ibr 60 days and grace at 6%, would yield $ 500 ? 

157. In what time will the interest of a sum of money at 4% equal 
the principal ? ^^J " 

158. What would be due May 1, 1865, on a note for $ 1000, dated 
March 26, 1862, at 8% interest, on which $ 200 was paid at the end 
of each year from the date of the note ? 

159. What is the cost of insuring S 3500 at $ 17.50 on $ 1000 ? 

160. Paid $ 28.77 for insuring my schooner at a premium of ^% ; 
what was the sum covered ? 

161. What is the diiference between the true and bank discount 
of a 90 days' note for $ 900, where the legal rate is 7% ? 

162. A debtor owes $ 200, ^ due in 2 months, ^ in 4 months, and 
&ie remainder in 5 months ; what is the equated time for paying the 
whole? 

^ 163. If I lose 33^% by selling goods at 18 cents per yard, for what 
should they have been sold to gain 20% ? ^ 

y 164. For what must bay be sold per ton to gain 12^%, if by selling 
at $16 the gain is 33)%? 
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^ 165. What would you receive from a bank, June 20, '68, for a note 
^ of $ 820, dated April 1 2, '68, payable 6 months afler date, discount 10% ? 

166. A takes a note on 2 months* credit for $ 100 in payment for 
/^9k iratch ; on getting the note discounted at a bank at 6%, he finds that 

he has lost 16|% on the first cost of the watch. Requhred the cost. 

167. If, by selling goods at 60 cents per lb., 25% is gained, what pef 
'''cent would have been gained by selling them at 75 cesfts per lb. ? 

168. Sold 4 ploughs at % 24 each ; on 3 of them I made 20%, and 
on 1 1 lost 20% ; what did I gain or lose on the Whole ? 

169. If I buy coal at $4.12 per ton on 6 months' credit, for what 
must I sell it immediately to g^n 40% ? (By true discount at 6%.) 

170. If for the above coal I pay $ 3.90 cash, for what must I sell 
it on 4 months without grace at 6%, to gain 40% ? 

171. If 25% of what I receive for an article is gain, what is the 
gain per cent ? 

1 72. What amount of current money must a broker give me for 
% 20 in gold, when the premium on gold is 28% ? 

173. If 2 men build 17 rods of wall in a week, how many rods Will 
100 men build in twice the time ? 

174. If 65 pairs of boots can be made from 85 lbs. of caUikin, how 
many pairs can be made from 150 lbs. ? 

175. If $500 purchase 400 hats, how mainy hats can be purchased 
for$87J? 

^ 1 76. What time would be required for 5 men to mow an acre of 
land, if 4 men can mow it in 1^ days of 10 hours in length ? 

177. If my friend lends me $ 7000 for 15 days, fbrwhat time should 
I lend him $ 7500 to requite the favor ? 

178. A deer, 150 rods before a hound, runs 35 rods a minute ; the 
hound follows at the rate ^42^ rods a minute ; in what time will the 
deer be overtaken ? 

179. How much doth that is j- yd. wide will cover 14 \t&hKA 6 ft 
long and 3 ft. wide ? 

ISO. How long mOBt a piecd c^ land bd to contain 8 acrei, if tt is 
8 rods wide ? 

181. If 120 rods of widl ircter laid by 63 men in 3a days of 14 hb&rs 
each, how many rods would be laid by 77 men, Woridiig 12 Iwuxl » 
day ibr 8J days ? ,.g,^^, .^ Google 
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182. If the wages of 75 men fi»r 84 days were $68.75, for how 
many days could 45 men be employed for $ 41.25 ? 
^183. If the freight on 450 lbs. of merchandise is SO cents for 26 
miles, how many miles can 3 tons be carried for $ 14 ? 

184. If 25 men^ in 9^ days of 10 hours each, build 200 rods of wall, 
how many rods would be built in 1 day of 8 hours by 12 men ? 

185. If 5 men, working 12 hours a day for 4 days, cut 22 loads of 
.wood, each 8 ft. long, 4 ft. wide, and 4 it. 6 in. high, in hdw many 
hours would 16 men cut 49^ loads 8 ft. long, 4 ft. wide^ and 5 ft. 6 in. 

186. If 3 men dig a cellar 33.75 ft. long, 18 ft. wide« and 9.6 ft. 
deep, in 4.5 days of 11.25 hours each, in how many days of 11.7 hours 
will 12 men dig a cellar 15.2 yds. long, 7.8 yds. wide, and 10.8 ft. deep, 
the latter cellar being twice as hard to dig as the former ? 

187. Two traders, A and B, shipped coal from Philadelphia to 
Boston. A had on board 350 tons and B 800 tons. It became ne- 
cessary to throw overboard 250 tons. What was the loss of each ? 

188. Banks & Ward traded in company, and gained $ 675. It was 



Aagreed that' B. should have $ 8 of the gain as often as W. had $ 7. 

/What was the share of each ? 
X 1^9* Divide $ 7500 among three persons so that their shares shall 
be in the proportion of 3, 4, and 5. 

190. A and B engaged in business, and gained $ 2008.25. A put 
X in $4500 for 6 montl^, and B $5690 for 7 months Wba,t was the 
• gainof ««hy (,f ,/9y.j6-7 ^ ///^ • 9^ 

191. A, B, and C formed a partnership. A furnished | of the 
capital for the first 6 months, B ^ of the capital for 10 months, and 
C the balance. At the end of 10 months their gain was $ 1560 ; what 
was the share of each ? 

192. Hooker ^ Brown were in business together for 3 years, and 
/ gained $ 5750. Hooker put in $2600 for the first year, and $ 1500 

^ for die other two ; Brown put in $ 1500 fbr the first tw^ years, and , - 
$ 2500 for the last year. What was the gain of each ? w ^ J ;^, *> A 

193. A and B received $ 857.&0 for grinding a rodd. A nimished 
/ h hands for 16 days, and 6 for 15 days; B furnished 10 hands for 

9 dayfty itid 9 fin* l)0< di^ What wito tfie ^lare of eaek contrac* 
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194. A company of persons spent $ 3.61 ; each person spending ^a^ 
many cents as there were persons, how many cents did each spend^?^/ 

195. What is the length of one side of a square farm containing 



^ 102 acres, 80 rods of land ? /^ i^.^Cf ^l/t^ ^^h^ 

1 96. There is a circular lot which contains 8 J acres ; what is the 
length of one side of a square lot whose area is the same ? 

197. What is the cost of fencing a square lot which contains 1 acre, 
at $4 per rod ?'^,/. /^^^ , jry> 

198. The side of a square is 8 ft. 6 in. ; what is the side of a square 
having 15 times the area ? 

199. My orchard contains 1200 trees ; the number of trees in width^ 



y 



is to the number in length as 4 to 8 ; what is the number each way ? C^ ""^^ 
200. What is the side of a square that will contaiik as many squai^ / 
feetas a rectangle whose sides are 225 and 81 feet respectively '^ J fi^ '^^0 



\'rr 



u 201. The base of a right-angled triangle being 10 feet, the perpen- • i 
^icular 24 feet, what is the hypothenuse ? o<^ ^ i tT 

202. The hypothenuse of a right-angled triangle being 45.5 feet, 
the base 42 feet, what is the perpendicular ? 

208. What must be the length of a ladder to reach to the top of a 
^ chimney 52 feet high, the foot^/" the ladder being 20 feet from the 
chimney ? J^'^S^^, / . T ^ 

204. How far from the foot of a flagstaff 45 feet high must a lad- 
der 48 ft. 4 in. long be placed, that it may reach to within 5 feet 
of the top ? 

205. The diagonal of the floor of a square room is 120 feet ; what 
is its area ? 

206. What is the length of one side of a cubical block of granite 
which contains 4 7|^ solid feet ? 

x" 207. What will be the edge of a cubical pile of wood, composed ^f . 
1000 loads, each 8 feet long, 4 feet wide, and 4^ feet high 'i^'J^* ^V ^ \^ 

208. What will be^ the lengU| of ai cubical pile of wood that will 
contain 100 cords? '^ S » S / J 1^ 

209. What will be the length of a cube which will contain \ as 
much as another whose edge is 25 feet ? 

210. What is the depth of a cubical cistern which will contain 5 
times as much aa one whose depth is 6 feet ? I 
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